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SEQUENCE LISTING 

5 <110> Agrico 

<120> Resistant plants and uses thereof 



10 



15 



20 



<130> AE 20030596 



< 



160> 94 



<170> Patentln version 3.1 



25 <210> 1 

<211> 3804 

<212> DNA 

<213> Solanum bulbocastanum 



30 



35 <220> 

<221> CDS 
<222> (1) . . (3804) 
<223> 



40 



45 sis's a - ss £ a i" s =s ss s a a s " 

c 10 



1 5 



50 



52 sS S £ S SI & E S SS SS 2? 12 52 S ffl • 



20 



25 



55 



96 



144 



S £ =5 SS IS 12 SS S S ?2 12 2! K 2? S 
SI S 25 !S 2? SI 22 S 52 S SS 12 SS 2! SS £ 

60 50 5 5 60 

hr . hat . t--- aat ttg gag aag ttt gaa gat ata atg act aga aaa aga 
Ser Tyr Ser As P Leu Glu LyI Phe Glu Asp lie Met Thr Arg Lys Arg 
65 70 7 

65 r aa aaa att gag aat ctg ctt caa cca att ttg gat gat gat ggc aaa 288 
G?n 111 ?S Glu Asn Leu Leu Gin Pro lie Leu Asp Asp Asp Oly Lys 
85 90 *° 



192 



240 
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gac gtc ggg tgt aaa tat gtc ctt act age etc gec ggt aat atg gat 336 

Asp Val Gly Cys Lys Tyr Val Leu Thr Ser Leu Ala Gly Asn Met Asp 
100 105 110 

5 gac tgt ata age ttg tat cat cgt tct aaa tea gat gee acc atg atg 384 
Asp Cys lie Ser Leu Tyr His Arg Ser Lys Ser Asp Ala Thr Met Met 
115 120 125 

gat gag caa ttg ggc ttc etc etc ttg aat etc tct cat eta tec aag 432 
10 Asp Glu Gin Leu Gly Phe Leu Leu Leu Asn Leu Ser His Leu Ser Lys 
130 135 140 

cat cgt get gaa aag atg ttt cct gga gtg act caa tat gag gtt ctt 480 
His Arg Ala Glu Lys Met Phe Pro Gly Val Thr Gin Tyr Glu Val Leu 
15 145 ~ 150 155 160 

cag aat gta tgt ggc aac ata aga gat ttc cat gga ttg ata gtg aat 528 

Gin Asn Val Cys Gly Asn He Arg Asp Phe His Gly Leu He Val Asn 

165 170 175 

20 

tgt tgc att aag cat gag atg gtt gag aat gtc tta tct ctg ttt caa 

Cys Cys He Lys His Glu Met Val Glu Asn Val Leu Ser Leu Phe Gin 

180 185 190 



gaa gac tct caa etc tec gag eta gat gag gat gat cag aat gat aaa 
30 Glu Asp Ser Gin Leu Ser Glu Leu Asp Glu Asp Asp Gin Asn Asp Lys 
210 215 220 



40 



act gaa ttg gag gtt atg cac ata tgt tat aaa act ttg aaa get tea 
Thr Glu Leu Glu Val Met His He Cys Tyr Lys Thr Leu Lys Ala Ser 
245 250 255 

act tea aca gaa att gga cgc ttc att aag aag etc ctg gaa acc tct 
Thr Ser Thr Glu He Gly Arg Phe He Lys Lys Leu Leu Glu Thr Ser 
260 265 270 



atg gaa ttc eta ttg att att ctt tct gat atg ccg ccc aag gac ttt 
Met Glu Phe Leu Leu He He Leu Ser Asp Met Pro Pro Lys Asp Phe 
55 305 310 315 320 



576 



25 ctg atg get gag aga gta gga cgc ttc ctt tgg gag gat cag get gat 624 
Leu Met Ala Glu Arg Val Gly Arg Phe Leu Trp Glu Asp Gin Ala Asp 
195 200 205 



672 



gac cct caa etc ttc aag eta gca cat eta etc ttg aag att gtt cca 720 
Asp Pro Gin Leu Phe Lys Leu Ala His Leu Leu Leu Lys He Val Pro 
35 225 230 235 240 



768 



816 



45 ccg gac att etc aga gaa tat ctg att cat eta caa gag cat atg ata 864 
Pro Asp He Leu Arg Glu Tyr Leu He His Leu Gin Glu His Met He 
275 ~ 280 285 

act gtt att acc cct aac act tea ggg get cga aac att cat gtc atg 912 
50 Thr Val He Thr Pro Asn Thr Ser Gly Ala Arg Asn He His Val Met 
290 295 300 



960 



1008 



att cat cat gac aaa ctt ttt gat etc ttg get cgt gtt gta gca ctt 
He His His Asp Lys Leu Phe Asp Leu Leu Ala Arg val Val Ala Leu 
325 330 335 

60 

acc agg gag gta tea act ctt gta cgc gac ttg gaa gag aaa tta agg 1056 
Thr Arg Glu Val Ser Thr Leu Val Arg Asp Leu Glu Glu Lys Leu Arg 
340 345 350 

65 att aaa gag agt act gac gaa aca aat tgt gca acc eta. aag ttt ctg 1104 
He Lys Glu Ser Thr Asp Glu Thr Asn Cys Ala Thr Leu Lys Phe Leu 
355 360 365 
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gaa aat att gaa etc ctt aag gaa gat etc aaa cat gtt tat ctg aaa 1152 
Glu Asn lie Glu Leu Leu Lys Glu Asp Leu Lys His Val Tyr Leu Lys 
370 375 " 380 

5 gtc ccg gat tea tct caa tat tgc ttc ccc atg agt gat gga cct etc 1200 
Val Pro Asp Ser Ser Gin Tyr Cys Phe Pro Met Ser Asp Gly Pro Leu 
385 390 395 400 

ttc atg cat ctg eta cag aga cac tta gat gat ttg ctg gat tec aat 1248 
10 Phe Met His Leu Leu Gin Arg His Leu Asp Asp Leu Leu Asp Ser Asn 

405 410 415 

get tat tea att get ttg ata aag gaa caa att ggg ctg gtg aaa gaa 1296 
Ala Tyr Ser lie Ala Leu lie Lys Glu Gin lie Gly Leu Val Lys Glu 
15 420 425 430 

gac ttg gaa ttc ata aga tct ttt ttc gcg aat att gag caa gga ttg 1344 
Asp Leu Glu Phe lie Arg Ser Phe Phe Ala Asn lie Glu Gin Gly Leu 
435 440 445 



20 



40 



60 



tat aaa gat etc tgg gaa cgt gtt eta gat gtg gca tat gag gca aaa 1392 
Tyr Lys Asp Leu Trp Glu Arg Val Leu Asp Val Ala Tyr Glu Ala Lys 
450 455 460 



25 gat gtc ata gat tea att att gtt cga gat aat ggt etc tta cat ctt 144 0 
Asp Val lie Asp Ser lie lie Val Arg Asp Asn Gly Leu Leu His Leu 
465 470 475 480 

att ttc tea ctt ccc att ace aga aag aag atg atg ctt ate aaa gaa 1488 
30 lie Phe Ser Leu Pro lie Thr Arg Lys Lys Met Met Leu lie Lys Glu 

485 490 495 

gag gtc tct gat tta cat gag aac att tec aag aac aga ggt etc ate 153 6 

Glu Val Ser Asp Leu His Glu Asn lie Ser Lys Asn Arg Gly Leu lie 
35 500 505 510 

gtt gtg aac tct ccc aag aaa cca gtt gag age aag tea ttg aca act 1584 
Val Val Asn Ser Pro Lys Lys Pro Val Glu Ser Lys Ser Leu Thr Thr 
515 520 525 



gat aaa ata att gta ggt ttt ggt gag gag aca aac ttg ata ctt aga 1632 
Asp Lys lie lie Val Gly Phe Gly Glu Glu Thr Asn Leu lie Leu Arg 
530 535 540 



45 aag etc ace agt gga ccg gca gat eta gat gtc att teg ate att ggt 1680 
Lys Leu Thr Ser Gly Pro Ala Asp Leu Asp Val lie Ser lie lie Gly 
545 550 555 560 

atg ccg ggt tta ggt aaa act act ttg gcg tac aaa gta tac aat gat 1728 
50 Met Pro Gly Leu Gly Lys Thr Thr Leu Ala Tyr Lys Val Tyr Asn Asp 

565 570 575 

aaa tea gtt tct age cat ttc gac ctt cgt gca tgg tgc acg gtc gac 1776 
Lys Ser Val Ser Ser His Phe Asp Leu Arg Ala Trp Cys Thr Val Asp 
55 580 585 590 

caa gta tat gac gag aag aag ttg ttg gat aaa att ttc aat caa gtt 1824 
Gin Val Tyr Asp Glu Lys Lys Leu Leu Asp Lys lie Phe Asn Gin Val 
595 600 605 



agt gac tea aat tea aaa ttg agt gag aat att gat gtt get gat aaa 1872 
Ser Asp Ser Asn Ser Lys Leu Ser Glu Asn lie Asp Val Ala Asp Lys 
610 615 620 



65 eta egg aaa caa ttg ttt gga aag agg tat ctt att gtc tta gat gac 192 0 

Leu Arg Lys Gin Leu Phe Gly Lys Arg Tyr Leu lie Val Leu Asp Asp 
625 ~ 630 635 640 
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gtg tgg gat act aat aca tgg gat gag eta aca aga cct ttt cct gat 
Val Trp Asp Thr Asn Thr Trp Asp Glu Leu Thr Arg Pro Phe Pro Asp 
645 650 655 

5 ggt atg aaa gga agt aga att att ttg aca act cga gaa aag aaa gtt 
Glv Met Lys Gly Ser Arg He He Leu Thr Thr Arg Glu Lys Lys Val 
660 665 670 

act ttg cat gga aag etc tac act gat ect'ett aac ctt cga ttg eta 
10 Ala Leu His Gly Lys Leu Tyr Thr Asp Pro Leu Asn Leu Arg Leu Leu 
675 680 685 

aga tea gaa gaa agt tgg gag tta tta gag aaa agg gca ttt gga aac 
Arg Ser Glu Glu Ser Trp Glu Leu Leu Glu Lys Arg Ala Phe Gly Asn 
15 690 695 700 



20 



705 



1968 



2016 



2064 



2112 



gag agt tgc cct gat gaa eta ttg gat gtt ggt aaa gaa at a gee gaa 2160 
Glu Ser Cys Pro Asp Glu Leu Leu Asp Val Gly Lys Glu He Ala Glu 
^ 7 710 715 720 



2208 



aat tgt aaa ggg ctt cct ttg gtg gtg gat ctg att get gga ate att 
Asn Cys Lys Gly. Leu Pro Leu Val Val Asp Leu He Ala Gly He He 
725 730 735 

25 get ggg agg gaa aag aaa aag agt gtg tgg ctt gaa gtt gta aat aat 
Ala Gly Arg Glu Lys Lys Lys Ser Val' Trp Leu Glu Val val Asn Asn 
740 745 750 

ttg cat tec ttt att ttg aag aat gaa gtg gaa gtg atg aaa gtt ata 
30 Leu His Ser Phe He Leu Lys Asn Glu Val Glu Val Met Lyn Val He 
755 760 765 

gaa ata agt tat gac cac tta cct gat. cac ctg aag cca tgc ttg ctg 
Glu He Ser Tyr Asp His Leu Pro Asp His Leu Lys Pro Cys Leu Leu 
35 770 775 780 

tac ttt gca agt gcg ccg aag gac tgg gta acg aca ate cat gag ttg 
Tyr Phe Ala Ser Ala Pro Lys Asp Trp Val Thr Thr He His Glu Leu 
785 790 795 800 

40 

aaa ctt att tgg ggt ttt gaa gga ttt gtg gaa aag aca gat atg aag 
Lys Leu He Trp Gly Phe Glu Gly Phe Val Glu Lys Thr Asp Met Lys 
805 810 815 

45 agt ctg gaa gaa gtg gtg aaa att tat ttg gat gat tta att tec agt 2496 
Ser Leu Glu Glu Val Val Lys He Tyr Leu Asp Asp Leu He Ser Ser 
820 ~ 825 830 

age ttg gta att tgt ttc aat gag ata ggt gat tac cct act tgc caa 
50 Ser Leu Val He Cys Phe Asn Glu He Gly Asp Tyr Pro Thr Cys Gin 
835 840 845 



2256 



2304 



2352 



2400 



2448 



2544 



ctt cat gat ctt gtg cat gac ttt tgt ttg ata aaa gca aga aag gaa 2592 
Leu His Asp Leu Val His Asp Phe Cys Leu He Lys Ala Arg Lys Glu 
55 850 855 860 

aag ttg tgt gat egg ata agt tea agt get cca tea gat ttg ttg cca 2640 

Lys Leu Cys Asp Arg He Ser Ser Ser Ala Pro Ser Asp Leu Leu Pro 
865 870 875 880 

60 

cgt caa att age att gat tat gat gat gat gaa gag cac ttt ggg ctt 2688 
Arg Gin He Ser He Asp Tyr Asp Asp Asp Glu Glu His Phe Gly Leu 
885 ~ 890 895 

65 aat ttt gtc ctg ttc ggt tea aat aag aaa agg cat tec ggt aaa cac 273 6 

Asn Phe Val Leu Phe Gly Ser Asn Lys Lys Arg His Ser Gly Lys His 
900 905 910 
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tat tct ttg ace ata aat gga gat gag ctg gac gac cat ctt tct 2784 

2832 

Thr Leu His Leu. 

MO «5 "* 940 

2880 



etc tat tct ttg a.v-v_ ws-a. «.«.^ 33 ol ^"-v- — ^ =»— - __ . T c __. 

Leu Sr Ser Leu Thr He Asn Gly Asp Glu Leu Asp Asp His Leu Ser 
gl 5 920 925 

aat aca ttt cat eta aga cac ttg agg ctt ctt aga acc ttg cac ctg 
Cp Thr pSe His Leu Arg His Leu Arg Leu Leu Arg Thr Leu His Leu. 



2928 



2976 



gaa tec tct ttt ate atg gtt aaa gat tct ttg ctg aat gaaata tgc 
10 Glu Ser Ser Phe He Met Val Lys Asp Ser Leu Leu Asn Glu He Cys 
945 950 955 

«..„ n-r. aat cat ttg agg tac tta age att ggg aca gaa gtt aaa tct 
SSI Leu Asn Ss l2 Arg Tyr Leu Ser lie Gly Thr Glu Val Lys Ser 

1 5 

ctg cct ttg tct ttc tea aac etc tgg aat eta gaa ate ttg ttt.gtg 
III Pro Leu Ser Phe Ser Asn Leu Trp Asn Leu Glu He Leu Phe Val 

20 mt aac aaa gaa tea acc ttg ata eta tta ccg aga att tgg gat ctt 3024 
Asp Asn Lys III Ser Thr Leu 11^ Leu Leu Pro Arg 11^ Trp Asp Leu 

25 qta aag ttg caa gtg ctg ttc acg act get tgt tct ttc ttt gat 3069 
111 lys Leu Gin Val Leu Phe Thr Thr Ala Cys Ser Phe Phe Asp 
1010 1015 1020 

ata aat gca gat gaa tea ata ctg ata gca gag gac aca aag tta 3114 
30 Me? Asp s Ala Isp Glu Ser 11^ Leu He Ala Glu Asp^ Thr Lys Leu 

~ 1-i-fT ara aca tta aqq gaa etc gtg ctt tec tat tgg aaa 

HI Asn III Thr Ala Leu g!? Glu Leu .Val Leu Ser Tyr Trp Lys 
35 1040 1045 1050 

aat aca gag gat att ttc aaa agg ctt ccc aat ctt caa gtg ctt 3204 
Asp Sr 111 Lp lie Phe Lys Arg Leu Pro Asn Leu Gin Val Leu 
1055 1° 60 1065 

40 cat ttc aaa etc aag gag tea tgg gat tat tea aca gag caa tat 3249 
His Phe Lys Leu Lys Glu Ser Trp Asp Tyr Ser Thr Glu Gin Tyr 
1070 1075 

taa ttc ccg aaa ttg gat ttc eta act gaa eta gaa aaa etc act 3294 
tgg tec c<_y a~<* ^ ^ ^ - T Gl lvs Leu Thr 



3159 



45 £?? Phe III Lys Leu As P ^ Leu Thr gIu Leu Glu Lys Leu Thr 
1085 1° 90 1095 

ata aat ttt gaa aga tea aac aca aat gac agt ggg tec tct gca 333 9 

50 Vat Isp Phe Glu Arg Ser Asn Thr Asn Asp Ser Gly Ser Ser Ala . 
1100 1105 111° 

„„ , ta aat C qq cca tgg gat ttt cac ttt cct teg agt ttg aaa 3384 
lit XI Asn Arg Pro Tr| Isp Phe His Phe Pro Ser Ser Leu Lys 
55 ins ii 20 1125 

aga ttg caa ttg cat gaa ttt cct ctg aca tec gat tea eta tea 3429 
A?g Leu Gin Leu His Glu Phe Pro Leu Thr Ser Asp Ser Leu Ser 
1130 H35 ll 40 

60 aca ata gcg aga ctg ctg aac ctt gaa gag ttg tac ctt tat cgt 3474 
Tta He El Arg Leu Leu Asn Leu Glu Glu Leu Tyr Leu Tyr Arg 
1145 ll 50 1155 

fi* a<- a a t<- ate cat ggg gaa gaa tgg aac atg gga gaa gaa gac acc 3519 
Thr He He His Gly Glu !lu Tr? Asn Met Gly Glu Glu Asp Thr 
1160 ll" II 70 
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ttt gag aat etc aaa tgt ttg atg ttg agt caa gtg att ctt tec 
Phe Glu Asn Leu Lys Cys Leu Met Leu Ser Gin Val He Leu ser 
1175 H80 1185 



1190 1195 

aaa ctg teg gac tgt cat aat ctt gag gag att ccg tct agt ttt 
10 Glu Leu Ser Asp Cys His Asn Leu Glu Glu He Pro Ser Ser Phe 
1205 1210 1215 

qqg gat att tat tec ttg aaa att ate gaa ctt gta agg age cct 
Gly Asp He Tyr Ser Leu Lys He He Glu Leu Val Arg Ser Pro 
15 1220 1225 1230 

caa ctt gaa aat tec get etc aag att aag gaa tat get gaa gat 
Gin Leu Glu Asn Ser Aia Leu Lys He Lys Glu Tyr Ala Glu Asp 
1235 1240 1245 

atg agg gga ggg gac gag ctt cag ate ctt ggc cag aag gat ate 
Met Arg Gly Gly Asp Glu Leu Gin He Leu Gly Gin Lys Asp He 
1250 1255 1260 



20 



25 ccg tta ttt aag tag 
Pro Leu . Phe Lys 
1265 



30 <210> 2 

<211> 1267 

<212> PRT 

<213> Solanum bulbocastanum 



35 



40 <400> 2 

Met Glu Lys Arg Lys Asp Asn Glu Glu Ala Asn Asn Ser Leu Glu Ser 
1 5 10 I 5 



45 



Phe Ser Ala Leu Arg Lys Asp Ala Ala Asn Val Leu Asp Phe Leu Glu 
20 25 30 



50 Arg Leu Lys Asn Glu Glu Asp Gin Lys Ala Val Asp Val Asp Leu He 
35 40 45 

Glu Ser Leu Lys Leu Lys Leu Thr Phe He Cys Thr Tyr Val Gin Leu 
55 50 55 60 

Ser Tyr Ser Asp Leu Glu Lys Phe Glu Asp He Met Thr Arg Lys Arg 
65 * 70 75 80 

60 

Gin Glu Val Glu Asn Leu Leu Gin Pro He Leu Asp Asp Asp Gly Lys 
85 90 95 

65 

Asp Val Gly Cys Lys Tyr Val Leu Thr Ser Leu Ala Gly Asn Met Asp 
100 105 HO 



3564 



5 aag tgg gag gtt gga gag gaa tct ttt ccc acg ctt gag aaa tta 3609 
Lvi Trp Glu Val Gly Glu Glu Ser Phe Pro Thr Leu Glu Lys Leu 
1 -.ion 1195 1200 



3654 



3699 



3744 



3789 



3804 
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Asp Cys lie Ser Leu Tyr His Arg Ser Lys Ser Asp Ala Thr Met Met 
H5 120 125 

5 asd Glu Gin Leu Gly Phe Leu Leu Leu Asn Leu Ser His Leu Ser Lys 
^ 130 135 140 



10 His Arg Ala Glu Lys Met Phe Pro Gly Val Thr Gin Tyr Glu Val Leu 
145 



150 155 160 



Gin Asn Val Cys Gly Asn He Arg Asp Phe His Gly Leu He Val Asn 
15 165 170 175 

Cys Cys He Lys His Glu Met Val Glu Asn Val Leu Ser Leu Phe Gin 
180 185 19° 

20 

Leu Met Ala Glu Arg Val Gly Arg Phe Leu Trp Glu Asp Gin Ala Asp 
195 " 200 205 

25 Glu Asp Ser Gin Leu Ser Glu Leu Asp Glu Asp Asp Gin Asn Asp Lys 
210 2X5 220 

30 Asp Pro Gin Leu Phe Lys Leu Ala His Leu Leu Leu Lys He Val Pro 
225 230 235 240 

Thr Glu Leu Glu val Met His He Cys Tyr Lys Thr Leu Lys Ala Ser 
35 245 250 255 

Thr Ser Thr Glu He Gly Arg Phe He Lys Lys Leu Leu Glu Thr Ser 
260 265 270 

40 

Pro Asp He Leu Arg Glu Tyr Leu He His Leu Gin Glu His Met He 
275 280 285 

45 Thr Val He Thr Pro Asn Thr Ser Gly Ala Arg Asn He His Val Met 
290 295 300 



50 



Met Glu Phe Leu Leu He He Leu Ser Asp Met Pro Pro Lys Asp Phe . 



305 310 



315 320 



He His His Asp Lys Leu Phe Asp Leu Leu Ala Arg Val Val Ala Leu 
55 325 330 335 

Thr Arg Glu Val Ser Thr Leu Val Arg Asp Leu Glu Glu Lys Leu Arg 
340 345 350 

60 

He Lys Glu Ser Thr Asp Glu Thr Asn Cys Ala Thr Leu Lys Phe Leu 
355 360 365 

65 

Glu Asn He Glu Leu Leu Lys Glu Asp Leu Lys His Val Tyr Leu Lys 
370 375 380 
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Val Pro Asp Ser Ser Gin Tyr Cys Phe Pro Met Ser Asp Gly Pro Leu 
385 * 390 395 400 

5 

Phe Met His Leu Leu Gin Arg His Leu Asp Asp Leu Leu Asp Ser Asn 
405 410 415 

10 Ala Tyr Ser lie Ala Leu lie Lys Glu Gin lie Gly Leu Val Lys Glu 
420 425 430 

Asp Leu Glu Phe lie Arg Ser Phe Phe Ala Asn lie Glu Gin Gly Leu 
15 435 440 445 

Tyr Lys Asp Leu Trp Glu Arg Val Leu Asp Val Ala Tyr Glu Ala Lys 
450 455 460 

20 

Asp Val lie Asp Ser lie lie Val Arg Asp Asn Gly Leu Leu His Leu 
465 470 475 480 

25 

lie Phe Ser Leu Pro lie Thr Arg Lys Lys Met Met Leu lie Lys Glu 
485 490 495 

30 Glu Val Ser Asp Leu His Glu Asn lie Ser Lys Asn Arg Gly Leu lie 
500 505 510 

Val Val Asn Ser Pro Lys Lys Pro Val Glu Ser Lys Ser Leu Thr Thr 
35 515 520 525 

Asp Lys lie lie Val Gly Phe Gly Glu Glu Thr Asn Leu lie Leu Arg 
530 535 540 

40 

Lys Leu Thr Ser Gly Pro Ala Asp Leu Asp Val He Ser He He Gly 
545 550 555 560 

45 

Met Pro Gly Leu Gly Lys Thr Thr Leu Ala Tyr Lys Val Tyr Asn Asp 
565 . 570 575 

50 Lys Ser Val Ser Ser His Phe Asp Leu Arg Ala Trp Cys Thr Val Asp 
580 585 590 

Gin Val Tyr Asp Glu Lys Lys Leu Leu Asp Lys He Phe Asn Gin Val 
55 595 600 605 

Ser Asp Ser Asn Ser Lys Leu Ser Glu Asn He Asp Val Ala Asp Lys 
610 615 620 

60 

Leu Arg Lys Gin Leu Phe Gly Lys Arg Tyr Leu He Val Leu Asp Asp 
625 ~ 630 635 ~ 640 

65 

Val Trp Asp Thr Asn Thr Trp Asp Glu Leu Thr Arg Pro Phe Pro Asp 
645 650 655 
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Gly Met Lys Gly Ser Arg lie He Leu Thr Thr Arg Glu Lys Lys Val 
660 665 670 

5 

Ala Leu His Gly Lys Leu Tyr Thr Asp Pro Leu Asn Leu Arg Leu Leu 
675 680 " 685 

10 Arg Ser Glu Glu Ser Tip Glu Leu Leu Glu Lys Arg Ala Phe Gly Asn 
690 695 700 

Glu Ser Cys Pro Asp Glu Leu Leu Asp Val Gly Lys Glu He Ala Glu 
15 705 710 715 720 

Asn Cys Lys Gly Leu Pro Leu Val Val Asp Leu He Ala Gly He He 
725 730 735 

20 

Ala Gly Arg Glu Lys Lys Lys Ser Val Trp Leu Glu Val Val Asn Asn 
740 745 750 

25 

Leu His Ser Phe He Leu Lys. Asn Glu Val Glu Val Met Lys Val He 
755 760 765 

30 Glu He Ser Tyr Asp His Leu Pro Asp His Leu Lys Pro Cys Leu Leu 
770 775 780 

Tyr Phe Ala Ser Ala Pro Lys Asp Trp Val Thr Thr He His Glu Leu 
35 785 790 795 800 

Lys Leu He Trp Gly Phe Glu Gly Phe Val Glu Lys Thr Asp Met Lys 
805 810 815 

40 

Ser Leu Glu Glu Val Val Lys He Tyr Leu Asp Asp Leu He Ser Ser 
820 825 830 

45 

Ser Leu Val He Cys Phe Asn Glu He Gly Asp Tyr Pro Thr Cys Gin 
835 84 0 " 845 

50 Leu His Asp Leu Val His Asp Phe Cys Leu He Lys Ala Arg Lys Glu 
850 855 860 

Lys Leu Cys Asp Arg He Ser Ser Ser Ala Pro Ser Asp Leu Leu Pro 
55 865 870 875 880 

Arg Gin He Ser He Asp Tyr Asp Asp Asp Glu Glu His Phe Gly Leu 
885 890 895 

60 

Asn Phe Val Leu Phe Gly Ser Asn Lys Lys Arg His Ser Gly Lys His 
900 905 910 

65 

Leu Tyr Ser Leu Thr He Asn Gly Asp Glu Leu Asp Asp His Leu Ser 
915 920 925 
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Asp Thr Phe His Leu Arg His Leu Arg Leu Leu Arg Thr Leu His Leu 
* 930 935 940 

5 Glu ser Ser Phe He Met Val Lys Asp Ser Leu Leu Asn Glu He Cys 



945 



950 955 960 



10 Met Leu Asn His Leu Arg Tyr Leu Ser lie Gly Thr Glu Val Lys Ser 

965 970 975 



Leu 



Pro Leu Ser Phe Ser Asn Leu Trp Asn Leu Glu He Leu Phe Val 



15 ?80 



985 990 



Asp Asn Lys Glu Ser Thr Leu He Leu Leu Pro Arg lie Trp Asp Leu 
995 1000 1005 

20 

Val Lys Leu Gin val Leu Phe Thr Thr Ala Cys Ser Phe Phe Asp 
1010 1015. 1020 

25 Met Asp Ala Asp Glu Ser He Leu He Ala Glu Asp Thr Lys Leu 
1025 1030 1035 

30 Glu Asn Leu Thr Ala Leu Gly Glu Leu Val Leu Ser Tyr Trp Lys 
1040 1045 1050 

Asp Thr Glu Asp He Phe Lys Arg Leu Pro Asn Leu Gin Val Leu 
35 1055 " 1060 1065 

His Phe Lys Leu Lys Glu Ser Trp Asp Tyr Ser Thr Glu Gin Tyr 
1070 1075 1080 

40 

Trp Phe Pro Lys Leu Asp Phe Leu Thr Glu Leu Glu Lys Leu Thr 
1085 * 1090 1°95 

45 val Asp Phe Glu Arg Ser Asn Thr Asn Asp Ser Gly Ser Ser Ala 
1100 H05 1110 

50 Ala He Asn Arg Pro Trp Asp Phe His Phe Pro Ser Ser Leu Lys 
HX5 1120 H 25 

Arg Leu Gin Leu His Glu Phe Pro Leu Thr Ser Asp Ser Leu Ser 
55 H30 H35 I* 40 

Thr He Ala Arg Leu Leu Asn Leu Glu Glu Leu Tyr Leu Tyr Arg 
1145 ~ 1150 1155 

60 

Thr He He His Gly Glu Glu Trp Asn Met Gly Glu Glu Asp Thr 
1160 "65 I 170 

65 

Phe Glu Asn Leu Lys Cys Leu Met Leu Ser Gin Val He Leu Ser 
1175 1180 1185 
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Lys Trp Glu Val Gly Glu Glu Ser Phe Pro Thr Leu Glu Lys Leu 
1190 1195 1200 

5 

Glu Leu Ser Asp Cys His Asn Leu Glu Glu lie Pro Ser Ser Phe 
1205 1210 1215 

10 Gly Asp lie Tyr Ser Leu Lys lie lie Glu Leu Val Arg Ser Pro 
1220 1225 1230 

Gin Leu Glu Asn Ser Ala Leu Lys lie Lys Glu Tyr Ala Glu Asp 
15 1235 1240 1245 



20 



45 



50 



55 



60 



Met Arg Gly Gly Asp Glu Leu Gin lie Leu Gly Gin Lys Asp lie 
1250 * 1255 1260 



Pro Leu Phe Lys 
1265 



25 

<210> 3 

<211> 3890 

30 <212> DNA 

<213> Solanum bulbocastanum 

35 

<220> 

<221> gene 

40 <222> (1) . . (3890) 



<223> Coding nucleic acid sequence of the Rpi-blb2 gene including the i 
ntron sequence (position 43-128) . 



<220> 

<221> Intron 
<222> (43) . . (128) 



223> Coding nucleic acid sequence of the Rpi-blb2 gene including the i 
ntron sequence (position 43-128) . 



<400> 3 
atggaaaaac 


gaaaagataa 


tgaagaagca 


aacaactcat 


tggtatgtta 


tttgatagag 


60 


tgaactgtaa 


agtattgaat 


tgtagatatc 


atgtggcttt 


aaaaatttga 


tatgtgttat 


120 


tttggcagga 


gtcattttct 


gctcttcgca 


aggatgctgc 


caatgttctg 


gatttcctag 


180 


agagattaaa 


gaatgaagaa 


gatcaaaagg 


ctgttgatgt 


ggatctgatt 


gaaagcctga 


240 


aattgaagct 


gacatttatt 


tgtacatatg 


tccagctttc 


ttattccgat 


ttggagaagt 


300 



10 



30 
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ttgaagatat aatgactaga aaaagacaag aggttgagaa tctgcttcaa ccaattttgg 360 

atgatgatgg caaagacgtc gggtgtaaat atgtccttac tagcctcgcc ggtaatatgg 420 

atgactgtat aagcttgtat catcgttcta aatcagatgc caccatgatg gatgagcaat 480 

tgggcttcct cctcttgaat ctctctcatc tatccaagca tcgtgctgaa aagatgtttc 540 

ctggagtgac tcaatatgag gttcttcaga atgtatgtgg caacataaga gatttccatg 600 

gattgatagt gaattgttgc attaagcatg agatggttga gaatgtctta tctctgtttc 660 

aactgatggc tgagagagta ggacgcttcc tttgggagga tcaggctgat gaagactctc 720 

15 aactctccga gctagatgag gatgatcaga atgataaaga ccctcaactc ttcaagctag 780 

cacatctact cttgaagatt gttccaactg aattggaggt tatgcacata tgttataaaa 840 

ctttgaaagc ttcaacttca acagaaattg gacgcttcat taagaagctc ctggaaacct 900 

20 

ctccggacat tctcagagaa tatctgattc atctacaaga gcatatgata actgttatta 960 

cccctaacac ttcaggggct cgaaacattc atgtcatgat ggaattccta ttgattattc 1020 

25 tttctgatat gccgcccaag gactttattc atcatgacaa actttttgat ctcttggctc 1080 

gtgttgtagc acttaccagg gaggtatcaa ctcttgtacg cgacttggaa gagaaattaa 1140 

ggattaaaga gagtactgac gaaacaaatt gtgcaaccct aaagtttctg gaaaatattg 1200 

aactccttaa ggaagatctc aaacatgttt atctgaaagt cccggattca tctcaatatt 1260 

gcttccccat gagtgatgga cctctcttca tgcatctgct acagagacac ttagatgatt 1320 

35 tgctggattc caatgcttat tcaattgctt tgataaagga acaaattggg ctggtgaaag 1380 

aagacttgga attcataaga tcttttttcg cgaatattga gcaaggattg tataaagatc 1440 

tctgggaacg tgttctagat gtggcatatg aggcaaaaga tgtcatagat tcaattattg 1500 

ttcgagataa tggtctctta catcttattt tctcacttcc cattaccaga aagaagatga 1560 
tgcttatcaa agaagaggtc tctgatttac atgagaacat ttccaagaac agaggtctca 1620 
45 tcgttgtgaa ctctcccaag aaaccagttg agagcaagtc attgacaact gataaaataa 1680 
ttgtaggttt tggtgaggag acaaacttga tacttagaaa gctcaccagt ggaccggcag 1740 
atctagatgt catttcgatc attggtatgc cgggtttagg taaaactact ttggcgtaca 1800 
aagtatacaa tgataaatca gtttctagcc atttcgacct tcgtgcatgg tgcacggtcg 1860 
accaagtata tgacgagaag aagttgttgg ataaaatttt caatcaagtt agtgactcaa 1920 
55 attcaaaatt gagtgagaat attgatgttg ctgataaact acggaaacaa ttgtttggaa 1980 
agaggtatct tattgtctta gatgacgtgt gggatactaa tacatgggat gagctaacaa 2040 
gaccttttcc tgatggtatg aaaggaagta gaattatttt gacaactcga gaaaagaaag 2100 

60 

ttgctttgca tggaaagctc tacactgatc ctcttaacct tcgattgcta agatcagaag 2160 
aaagttggga gttattagag aaaagggcat ttggaaacga gagttgccct gatgaactat 2220 
65 tggatgttgg taaagaaata gccgaaaatt gtaaagggct tcctttggtg gtggatctga 2280 
ttgctggaat cattgctggg agggaaaaga aaaagagtgt gtggcttgaa gttgtaaata 2340 



40 



50 



10 



20 
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atttgcattc ctttattttg aagaatgaag tggaagtgat gaaagttata gaaataagtt 2400 

atgaccactt acctgatcac ctgaagccat gcttgctgta ctttgcaagt gcgccgaagg 2460 

> actgggtaac gacaatccat gagttgaaac ttatttgggg ttttgaagga tttgtggaaa 2520 

agacagatat gaagagtctg gaagaagtgg tgaaaattta cttggatgat ttaatttcca 2580 

gtagcttggt aatttgtttc aatgagatag gtgattaccc tacttgccaa cttcatgatc 2640 

ttgtgcatga cttttgtttg ataaaagcaa gaaaggaaaa gttgtgtgat cggataagtt 2700 

caagtgctcc atcagatttg ttgccacgtc aaattagcat tgattatgat gatgatgaag 2760 

15 agcactttgg gcttaatttt gtcctgttcg gttcaaataa gaaaaggcat tccggtaaac 2 820 

acctctattc tttgaccata aatggagatg agctggacga ccatctttct gatacatttc 2880 

atctaagaca cttgaggctt cttagaacct tgcacctgga atcctctttt atcatggtta 2 940 

aagattcttt gctgaatgaa atatgcatgt tgaatcattt gaggtactta agcattggga 3000 

cagaagttaa atctctgcct ttgtctttct caaacctctg gaatctagaa atcttgtttg 3 060 

25 tggataacaa agaatcaacc ttgatactat taccgagaat ttgggatctt gtaaagttgc 3120 

aagtgctgtt cacgactgct tgttctttct ttgatatgga tgcagatgaa tcaatactga 3180 

tagcagagga cacaaagtta gagaacttga cagcattagg ggaactcgtg ctttcctatt 3240 

ggaaagatac agaggatatt ttcaaaaggc ttcccaatct tcaagtgctt catttcaaac 3300 

tcaaggagtc atgggattat tcaacagagc aatattggtt cccgaaattg gatttcctaa 3360 

35 ctgaactaga aaaactcact gtagattttg aaagatcaaa cacaaatgac agtgggtcct 3420 

ctgcagccat aaatcggcca tgggattttc actttccttc gagtttgaaa agattgcaat 3480 

tgcatgaatt tcctctgaca tccgattcac tatcaacaat agcgagactg ctgaaccttg 3540 
aagagttgta cctttatcgt acaatcatcc atggggaaga atggaacatg ggagaagaag 3600 
acacctttga gaatctcaaa tgtttgatgt tgagtcaagt gattctttcc aagtgggagg 3660 
45 ttggagagga atcttttccc acgcttgaga aattagaact gtcggactgt cataatcttg 3720 
aggagattcc gtctagtttt ggggatattt attccttgaa aattatcgaa cttgtaagga 3780 
gccctcaact tgaaaattcc gctctcaaga ttaaggaata tgctgaagat atgaggggag 3840 
gggacgagct tcagatcctt ggccagaagg atatcccgtt atttaagtag 3890 



30 



40 



50 



55 



<210> 4 

<211> 1267 

<212> PRT 

60 <213> Solarium bulbocastanum 



<220> 

65 

<221> protein 
<222> (1)..(1267) 
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<223> Deduced Rpi-blb2 protein sequence 

5 

<400> 4 

Met Glu Lys Arg Lys Asp Asn Glu Glu Ala Asn Asn Ser Leu Glu Ser 
15 10 15 

10 

Phe Ser Ala Leu Arg Lys Asp Ala Ala Asn Val Leu Asp Phe Leu Glu 
20 25 30 

15 

Arg Leu Lys Asn Glu Glu Asp Gin Lys Ala Val Asp Val Asp Leu lie 
35 40 45 

20 . Glu Ser Leu Lys Leu Lys Leu Thr Phe lie Cys Thr Tyr val Gin Leu 
50 55 60 

Ser Tyr Ser Asp Leu Glu Lys Phe Glu Asp He Met Thr Arg Lys Arg 
25 65 70 75 80 

Gin Glu Val Glu Asn Leu Leu Gin Pro He Leu Asp Asp Asp Gly Lys 
85 90 95 

30 

Asp Val Gly Cys Lys Tyr Val Leu Thr Ser Leu Ala Gly Asn Met Asp 
100 105 110 

35 

Asp Cys He Ser Leu Tyr His Arg Ser Lys Ser Asp Ala Thr Met Met 
115 120 125 

40 Asp Glu Gin Leu Gly Phe Leu Leu Leu Asn Leu Ser His Leu Ser Lys 
130 135 140 

His Arg Ala Glu Lys Met Phe Pro Gly Val Thr Gin Tyr Glu Val Leu 
45 145 150 155 160 

Gin Asn Val Cys Gly Asn He Arg Asp Phe His Gly Leu He Val Asn 
165 170 175 

50 

Cys Cys He Lys His Glu Met Val Glu Asn Val Leu Ser Leu Phe Gin 
180 185 190 

55 

Leu Met Ala Glu Arg Val Gly Arg Phe Leu Trp Glu Asp Gin Ala Asp 
195 200 205 

60 Glu Asp Ser Gin Leu Ser Glu Leu Asp Glu Asp Asp Gin Asn Asp Lys 
210 215 220 

Asp Pro Gin Leu Phe Lys Leu Ala His Leu Leu Leu Lys He Val Pro 
65 225 230 235 240 



Thr Glu Leu Glu Val Met His He Cys Tyr Lys Thr Leu Lys Ala Ser 
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Thr ser Thr Glu He Gly Arg Phe lie Lys Lys Leu Leu Glu Thr Ser 
5 260 265 



Pro Asp He Leu Arg Glu Tyr Leu He His Leu Gin Glu His Met He 
275 280 

10 

Thr val He Thr Pro Asn Thr Ser Gly Ala Arg Asn He His Val Met 
290 295 

15 Met Glu Phe Leu Leu He He Leu Ser Asp Met Pro Pro Lys Asp Phe 
305 310 3" 

20 He His His Asp Lys Leu Phe Asp Leu Leu Ala Arg Val Val Ala Leu 

325 • SJU 

Thr Arg Glu Val Ser Thr Leu Val Arg Asp Leu Glu Glu Lys Leu Arg 
25 340 345 

lie Lys Glu ser Thr Asp Glu Thr Asn Cys Ala Thr Leu Lys Phe Leu 
355 360 

Glu Asn He Glu Leu Leu Lys Glu Asp Leu Lys His Val Tyr Leu Lys 
370 380 

val Pro Asp ser Ser Gin Tyr Cys Phe Pro Met Ser Asp Gly Pro Leu 
385 390 

40 Phe Met His Leu Leu Gin Arg His Leu Asp Asp Leu Leu Asp Ser Asn 



30 



35 



405 



410 



Ala Tyr Ser He Ala Leu He Lys Glu Gin He Gly Leu Val Lys Glu 
45 420 425 

ASP Leu Glu Phe lie Arg Ser Phe Phe Ala Asn He Glu Gin Gly Leu 
435 440 

50 

Tyr Lys Asp Leu Trp Glu Arg Val Leu Asp Val Ala Tyr Glu Ala Lys 
450 455 

55 



As p val He Asp Ser He He Val Arg Asp Asn Gly Leu Leu His Leu 

60 He Phe Ser Leu Pro He Thr Arg Lys Lys Met Met Leu He Lys Glu 

485 " 

Glu val Ser Asp Leu His Glu Asn lie Ser Lys Asn Arg Gly Leu He 
65 500 505 



Val Val Asn 



Ser Pro Lys Lys Pro Val Glu Ser Lys Ser Leu Thr Thr 
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515 520 525 

Asp Lys He He Val Gly Phe Gly Glu Glu Thr Asn Leu He Leu Arg 
5 530 535 540 

Lvs Leu Thr Ser Gly Pro Ala Asp Leu Asp Val He Ser He He Gly 
545 550 555 560 

10 

Met Pro Gly Leu Gly Lys Thr Thr Leu Ala Tyr Lys Val Tyr Asn Asp 
565 570 575 

15 

Lys Ser Val Ser Ser His Phe Asp Leu Arg Ala Trp Cys Thr Val Asp 
580 585 590 

20 Gin Val Tyr Asp Glu Lys Lys Leu Leu Asp Lys He Phe Asn Gin Val 
595 600 605 

Ser Asp Ser Asn Ser Lys Leu Ser Glu Asn He Asp Val Ala Asp Lys 
25 610 615 620 



30 



35 



Leu Arg Lys Gin Leu Phe Gly Lys Arg Tyr Leu He Val Leu Asp Asp 
625 . 630 635 640 

Val Trp Asp Thr Asn Thr Trp Asp Glu Leu Thr Arg Pro Phe Pro Asp 
645 650 655 

Gly Met Lys Gly Ser Arg He He Leu Thr Thr Arg Glu Lys Lys Val 
660 ~ 665 670 



40 Ala Leu His Gly Lys Leu Tyr Thr Asp Pro Leu Asn Leu Arg Leu Leu 
675 680 685 

Arg Ser Glu Glu Ser Trp Glu Leu Leu Glu Lys Arg Ala Phe Gly Asn 
45 690 695 700 



50 



55 



Glu Ser Cys Pro Asp Glu Leu Leu Asp Val Gly Lys Glu He Ala Glu 
705 710 715 720 

Asn Cys Lys Gly Leu Pro Leu Val Val Asp Leu He Ala Gly He He 
725 730 735 

Ala Gly Arg Glu Lys Lys Lys Ser Val Trp Leu Glu Val Val Asn Asn 
740 * 745 750 



60 Leu His Ser Phe He Leu Lys Asn Glu Val Glu Val Met Lys Val He 
755 760 765 

Glu He Ser Tyr Asp His Leu Pro Asp His Leu Lys Pro Cys Leu Leu 
65 770 775 780 



Tyr Phe Ala Ser Ala Pro Lys Asp Trp Val Thr Thr He His Glu Leu 
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785 790 795 800 

Lys Leu He Trp Gly Phe Glu Gly Phe Val Glu Lys Thr Asp Met Lys 
5 805 810 815 

Ser Leu Glu Glu Val Val Lys He Tyr Leu Asp Asp Leu He Ser Ser 
820 825 830 

10 

Ser Leu Val He Cys Phe Asn Glu He Gly Asp Tyr Pro Thr Cys Gin 
835 840 845 

15 

Leu His Asp Leu Val His Asp Phe Cys Leu He Lys Ala Arg Lys Glu 
850 ~ 855 860 

20 Lys Leu Cys Asp Arg He Ser Ser Ser Ala Pro Ser Asp Leu Leu Pro 
865 * 870 875 880 

Arg Gin He Ser He Asp Tyr Asp Asp Asp Glu Glu His Phe Gly Leu 
25 ~ 885 890 895 

Asn Phe Val Leu Phe Gly Ser Asn Lys Lys Arg His Ser Gly Lys His 
900 905 910 

30 

Leu Tyr Ser Leu Thr He Asn Gly Asp Glu Leu Asp Asp His Leu Ser 
915 920 925 

35 

Asp Thr Phe His Leu Arg His Leu Arg Leu Leu Arg Thr Leu His Leu 
930 935 940 

40 Glu Ser Ser Phe He Met Val Lys Asp Ser Leu Leu Asn Glu He Cys 
945 950 955 960 

Met Leu Asn His Leu Arg Tyr Leu Ser He Gly Thr Glu Val Lys Ser 
45 965 970 975 

Leu Pro Leu Ser Phe Ser Asn Leu Trp Asn Leu Glu He Leu Phe Val 
980 985 990 

50 

Asp Asn Lys Glu Ser Thr Leu He Leu Leu Pro Arg He Trp Asp Leu 
995 1000 1005 

55 

val Lys Leu Gin Val Leu Phe Thr Thr Ala Cys Ser Phe Phe Asp 
1010 1015 1020 

60 Met Asp Ala Asp Glu Ser He Leu He Ala Glu Asp Thr Lys Leu 
1025 1030 1035 

Glu Asn Leu Thr Ala Leu Gly Glu Leu Val Leu Ser Tyr Trp Lys 
65 1040 1045 1050 



Asp Thr Glu Asp He Phe Lys Arg Leu Pro Asn Leu Gin Val Leu 
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1060 1065 



His Phe Lys Leu Lys Glu Ser Trp Asp Tyr Ser Thr Glu Gin Tyr 
5 1070 10'75 1080 

Trp Phe Pro Lys Leu Asp Phe Leu Thr Glu Leu Glu Lys Leu Thr 
1085 1090 1095 

10 

Val Asp Phe Glu Arg Ser Asn Thr Asn Asp Ser Gly Ser Ser Ala 
1100 1105 1110 

Ala He Asn Arg Pro Trp Asp Phe His Phe Pro Ser Ser Leu Lys 
1115 1120 H25 

20 Arg Leu Gin Leu His Glu Phe Pro Leu Thr Ser Asp Ser Leu Ser 
1130 H35 H40 

Thr He Ala Arg Leu Leu Asn Leu Glu Glu Leu Tyr Leu Tyr Arg 
25 H45 " H50 H55 

Thr He He His Gly Glu Glu Trp Asn Met Gly Glu Glu Asp Thr 
1160 H65 H70 

30 

Phe Glu Asn Leu Lys Cys Leu Met Leu Ser Gin Val He Leu Ser 
1175 H80 H85 

35 

Lys Trp Glu Val Gly Glu Glu Ser Phe Pro Thr Leu Glu Lys Leu 
1190 1195 1200 

40 Glu Leu Ser Asp Cys His Asn Leu Glu Glu He Pro Ser Ser Phe 
1205 ' 1210 1215 

Gly Asp He Tyr Ser Leu Lys He He Glu Leu Val Arg Ser Pro 
45 1220 1225 1230 

Gin Leu Glu Asn Ser Ala Leu Lys He Lys Glu Tyr Ala Glu Asp 
1235 1240 1245 

50 

Met Arg Gly Gly Asp Glu Leu Gin He Leu Gly Gin Lys Asp He 
1250 1255 1260 

55 

Pro Leu Phe Lys 
1265 

60 <210> 5 

<211> 7967 
<212> DNA 

65 

<213> Solanum bulbocastanum 



WO 2005/014631 



19 



PCT/EP2004/008683 



5 



<220> 

< 2 2 1 > genomic_DNA_f ragment 
<222> (1) . . (7967) 



<223> Sequence of the 7967 bp Sau3AI genomic DNA fragment of ARD 1197-1 
6 BAC 211 present in p2HF-Cl2, Rpi-blb2 gene including natural r 
10 egulatory elements necessary for correct expression of the gene. 

The initiation codon (ATG position 1546-1548) and the termination 
codon (TAG position 5433-5435) 



15 

<220> 

<221> stop_codon 

20 <222> (5433) (5435) 

<223> Sequence of the 7967 bp Sau3AI genomic DNA fragment of ARD 1197-1 
6 BAC 211 present in p211F-C12, Rpi-blb2 gene including natural r 
egulatory elements necessary for correct expression of the gene. 
25 The initiation codon (ATG position 1546-1548) and the termination 

codon (TAG position 5433-5435) 



30 <220> 

<22l> start codon 



35 



<222> (1546) . . (1548) 



<223> Sequence of the 7967 bp Sau3AI genomic DNA fragment of ARD 1197-1 
6 BAC 211 present in p211F-C12, Rpi-blb2 gene including natural r 
egulatory elements necessary for correct expression of the gene. 
The initiation codon (ATG position 1546-1548) and the termination 
40 codon (TAG position 5433-5435) 



<400> 5 

45 gatctagaat caccgaacct cccctcggta 
ccactgattc ctcttcaatc gccattgcag 
agataaaacc ctagatctgc ttcaaatgct 

50 - 

ctaaacaatg gagagaatta actattttag 
aaattctata ttgaactcat gaaccaaaat 
55 tattacaatc tatatatctc tatttatatt 
taacaactag actgataggt gtacattttc 
tgcttaacat aaagaatgtt gttcgaactt 

60 

tgtgtacctg taaagacaca cagtaaaagt 
ataataaatt aaaaataaaa acacatccaa 
65 aattaacaaa gacccttgtg aaatttaagt 
ggacatttga ctattttctc attttcttta 



cagctcctcc 


agttctacca 


tgaatttcat 


60 


attctctcga 


tctatgctca 


aaaaatcccg 


120 


ctgataccat 


gtaatttcag 


tgaattctaa 


180 


aaagactgat 


tgaaggagaa 


gaagagagaa 


240 


gaatgaaaaa 


aataatgaga 


agaactatac 


300 


ctaatctgaa gcagttaatt 


taactgactc 


360 


tgttagtgca 


ctgcagtgca 


tttaactaac 


420 


cattcgaata 


gcttcaatga gaagcaaaca 


480 


gttaataatg 


aataaatatg 


aataaatcaa 


540 


ttaacattgg aggtcttgaa aatcgatggt 


600 


ctgtaattga 


aaatttgagt 


ataggttagg 


660 


tctttttcct 


aatttgtggc 


agacaagtga 


720 
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ggaggcccca ctgtaattga ttcatgcttt tgctttcttg actttttgga acaatactat 780 

gcatcatatt tggtcttaat tattcctctg tttatttcca gaattttgag ctctatacat 840 

5 ctaataacaa agcaagcaga ggatatatag tttcatcaac taaaaaggtt agtcaactca 900 

tctaatattt gctactctca tctctattga agtacagtta tggaaaagta gaagtgatgt 960 

aagaaaaatg aaagaacttt agtaggttag ttggatctaa caaagagaaa gggaaataaa 1020 

10 

ttgcaggaga aagagagagg ttaaatactt actcacacca ccgatttaca acaaatcact 1080 

taattgtggt tagttaatgt atactttcac ctcattaaat tattacttac ccatgataag 114 0 

15 ttgtattaat ttggtattaa tatccggtgc gggtgaattc ttaccgggtg agagggatgg 1200 

ggttggagag tgtggagtga acagaagcag atgttttaga ttttttctaa gatgacgaaa 1260 

gattcccctc actaatgaaa atatattact atacgctatt agagatagaa aggttcggta 1320 

20 

ccagttggtc tcgtttctgg atgaacccca tttttacaag tcattttctt caattcaaat 1380 

cgcaagtgta cctttatcat cttccactaa ttaagtcctc ttaagttcgc gtgaaaatag 1440 

25 tgaaattatt gattattctt atcatttcat cttctttctc ctgataaagt tttatgtact 1500 

ttttatgcat caggtcttga gaacttggaa aggaaaagta gaatcatgga aaaacgaaaa 1560 

gataatgaag aagcaaacaa ctcattggta tgttatttga tagagtgaac tgtaaagtat 1620 

30 

tgaattgtag atatcatgtg gctttaaaaa tttgatatgt gttattttgg caggagtcat 1680 

tttctgctct tcgcaaggat gctgccaatg ttctggattt cctagagaga ttaaagaatg 1740 

35 aagaagatca aaaggctgtt gatgtggatc tgattgaaag cctgaaattg aagctgacat 1800 

ttatttgtac atatgtccag ctttcttatt ccgatttgga gaagtttgaa gatataatga 1860 

ctagaaaaag acaagaggtt gagaatctgc ttcaaccaat tttggatgat gatggcaaag 1920 

40 

acgtcgggtg taaatatgtc cttactagcc tcgccggtaa tatggatgac tgtataagct 1980 

tgtatcatcg ttctaaatca gatgccacca tgatggatga gcaattgggc ttcctcctct 2040 

45 tgaatctctc tcatctatcc aagcatcgtg ctgaaaagat gtttcctgga gtgactcaat 2100 

atgaggttct tcagaatgta tgtggcaaca taagagattt ccatggattg atagtgaatt 2160 

gttgcattaa gcatgagatg gttgagaatg tcttatctct gtttcaactg atggctgaga 2220 

50 

gagtaggacg cttcctttgg gaggatcagg ctgatgaaga ctctcaactc tccgagctag 2280 

atgaggatga tcagaatgat aaagaccctc aactcttcaa gctagcacat ctactcttga 2340 

55 agattgttcc aactgaattg gaggttatgc acatatgtta taaaactttg aaagcttcaa 2400 

cttcaacaga aattggacgc ttcattaaga agctcctgga aacctctccg gacattctca 2460 

gagaatatct gattcatcta caagagcata tgataactgt tattacccct aacacttcag 2520 

60 

gggctcgaaa cattcatgtc atgatggaat tcctattgat tattctttct gatatgccgc 2580 
ccaaggactt tattcatcat gacaaacttt ttgatctctt ggctcgtgtt gtagcactta 2640 
65 ccagggaggt atcaactctt gtacgcgact tggaagagaa attaaggatt aaagagagta 2700 
ctgacgaaac aaattgtgca accctaaagt ttctggaaaa tattgaactc cttaaggaag 2760 
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atctcaaaca tgtttatctg aaagtcccgg 
atggacctct cttcatgcat ctgctacaga 
5 cttattcaat tgctttgata aaggaacaaa 
taagatcttt tttcgcgaat attgagcaag 
tagatgtggc atatgaggca aaagatgtca 

10 

tcttacatct tattttctca cttcccatta 
aggtctctga tttacatgag aacatttcca 
15 ccaagaaacc agttgagagc aagtcattga 
aggagacaaa cttgatactt agaaagctca 
cgatcattgg tatgccgggt ttaggtaaaa 

20 

aatcagtttc tagccatttc gaccttcgtg 
agaagaagtt gttggataaa attttcaatc 
25 agaatattga tgttgctgat aaactacgga 
tcttagatga cgtgtgggat actaatacat 
gtatgaaagg aagtagaatt attttgacaa 

30 

agctctacac tgatcctctt aaccttcgat 
tagagaaaag ggcatttgga aacgagagtt 
35 aaatagccga aaattgtaaa gggcttcctt 
ctgggaggga aaagaaaaag agtgtgtggc 
ttttgaagaa tgaagtggaa gtgatgaaag 

40 

atcacctgaa gccatgcttg ctgtactttg 
tccatgagtt gaaacttatt tggggttttg 
45 gtctggaaga agtggtgaaa atttatttgg 
gtttcaatga gataggtgat taccctactt 
gtttgataaa agcaagaaag gaaaagttgt 

50 

atttgttgcc acgtcaaatt agcattgatt 
attttgtcct gttcggttca aataagaaaa 
55 ccataaatgg agatgagctg gacgaccatc 
ggcttcttag aaccttgcac ctggaatcct 
atgaaatatg catgttgaat catttgaggt 

60 

tgcctttgtc tttctcaaac ctctggaatc 
caaccttgat actattaccg agaatttggg 
65 ctgcttgttc tttctttgat atggatgcag 
agttagagaa cttgacagca ttaggggaac 
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atattttcaa aaggcttccc aatcttcaag 
attattcaac agagcaatat tggttcccga 
5 tcactgtaga ttttgaaaga tcaaacacaa 
ggccatggga ttttcacttt ccttcgagtt 
tgacatccga ttcactatca acaatagcga 
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atcgtacaat catccatggg gaagaatgga 
tcaaatgttt gatgttgagt caagtgattc 

15 ttcccacgct tgagaaatta gaactgtcgg 
gttttgggga tatttattcc ttgaaaatta 
attccgctct caagattaag gaatatgctg 
tccttggcca gaaggatatc ccgttattta 
agattgcact ttgctgggta gattgtatat 

25 aaacattttt atttgacttt tctgagtttc 
attatagttt ttataaatac aatgtggatt 
ctcatatgct cagagcacta tcgttcaacc 

30 

tatactactt tatcacaaac ccaacgaact 
gaggttgtag agagcttata agcactcatg 
35 aggctgaaat cccactctga acgaaaataa 
agaacactga aataccttct tctaaacgtt 
aatgaaaggt tcacattaat cttcaaaaag 
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tgacagcacc atttcaacag aagaacaagt 
gtcgaacctc cttcctgaca ctgtcctgta 
45 tggtctcgta tctggatgac ccctctcgtc 
ctggaccaac agcttacatg cttcaaaact 
cattgtctcc agctttgcag cattagccaa 
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aatctcgaat ttgaaaaaat tgttgttgta 
aacaatagca agactggagg ttggagagga 
55 gaatggaaca tgggggagga agacactttt 
tacagaagta ttgaatttgt catgaatatc 
aatttttaat agactctcat tttaatcact 

60 

caggtggcaa ctttaaattc ataaagtata 
atgaggtgaa gtttgagcag tcagcagatg 
65 actatcccgg agggcgattt caagcctgat 
gatgtattac ctggatatct accaagacga 
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tgcttcattt caaactcaag gagtcatggg 4860 
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gcatatggtt agtgtggcta gagcagacag 6780 

atccacaatc agttttatgt caagcaatac 6840 
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caagatgtgt aggtgtatct cgactctaag 
tgctaataca aatttacacc tcagaagcga 
ctaatgaaag gagaaaaaag gaagtatgaa 
taaaatttat cattcaacta tacttcattt 
aaacaagggc ttctaatatt gctaaactaa 
ctctcttgtt tactttatct aaaggggaac 
cgtaaacaaa gcagcctcat gcacaaaaca 
gcatcccagg aggatactgt agaaaaatta 
ctataggtta catggagaca actttatggt 
ccacaacacc aaagttgcat cagacatcat 
tcttagtcaa cttgtaatat gaatattagc 
tttcctatat aatatggttt gaaggaatga 
tatgaggcat aaaaatagga aagatatttg 
tttgatcttc agtttcttgt attctttttc 
agttttatgt aggtactttt tatacgtccg 
agctatgtta ggtgcccaca taaaaaaatg 
cactaatcta agatattcac tgcaacatac 
aaaattataa caaataatag atgtgaacat 
agcttaaatt ctagatc 
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urn 2002 BAC BlbSP39 present in pSP39-20. The genomic fragment har 
bours the Rpi-blb2 gene including natural elements necessary for 
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tattcttatc atttcatctt ctttctcctg ataaagtttt atgtactttt tatgcatcag 
gtcttgagaa cttggaaagg aaaagtagaa tcatggaaaa acgaaaagat aatgaagaag 
caaacaactc attggtatgt tatttgatag agtgaactgt aaagtattga attgtagata 
tcatgtggct ttaaaaattt gatatgtgtt attttggcag gagtcatttt ctgctcttcg 
caaggatgct gccaatgttc tggatttcct agagagatta aagaatgaag aagatcaaaa 
ggctgttgat gtggatctga ttgaaagcct gaaattgaag ctgacattta tttgtacata 
tgtccagctt tcttattccg atttggagaa gtttgaagat ataatgacta gaaaaagaca 
agaggttgag aatctgcttc aaccaatttt ggatgatgat ggcaaagacg tcgggtgtaa 
atatgtcctt actagcctcg ccggtaatat ggatgactgt ataagcttgt atcatcgttc 
taaatcagat gccaccatga tggatgagca attgggcttc ctcctcttga atctctctca 
tctatccaag catcgtgctg aaaagatgtt tcctggagtg actcaatatg aggttcttca 
gaatgtatgt ggcaacataa gagatttcca tggattgata gtgaattgtt gcattaagca 
tgagatggtt gagaatgtct tatctctgtt tcaactgatg gctgagagag taggacgctt 
cctttgggag gatcaggctg atgaagactc tcaactctcc gagctagatg aggatgatca 
gaatgataaa gaccctcaac tcttcaagct agcacatcta ctcttgaaga ttgttccaac 
tgaattggag gttatgcaca tatgttataa aactttgaaa gcttcaactt caacagaaat 
tggacgcttc attaagaagc tcctggaaac ctctccggac attctcagag aatatctgat 
tcatctacaa gagcatatga taactgttat tacccctaac acttcagggg ctcgaaacat 
tcatgtcatg atggaattcc tattgattat tctttctgat atgccgccca aggactttat 
tcatcatgac aaactttttg atctcttggc tcgtgttgta gcacttacca gggaggtatc 
aactcttgta cgcgacttgg aagagaaatt aaggattaaa gagagtactg acgaaacaaa 
ttgtgcaacc ctaaagtttc tggaaaatat tgaactcctt aaggaagatc tcaaacatgt 
ttatctgaaa gtcccggatt catctcaata ttgcttcccc atgagtgatg gacctctctt 
catgcatctg ctacagagac acttagatga tttgctggat tccaatgctt attcaattgc 
tttgataaag gaacaaattg ggctggtgaa agaagacttg gaattcataa gatctttttt 
cgcgaatatt gagcaaggat tgtataaaga tctctgggaa cgtgttctag atgtggcata 
tgaggcaaaa gatgtcatag attcaattat tgttcgagat aatggtctct tacatcttat 
tttctcactt cccattacca gaaagaagat gatgcttatc aaagaagagg tctctgattt 
acatgagaac atttccaaga acagaggtct catcgttgtg aactctccca agaaaccagt 
tgagagcaag tcattgacaa ctgataaaat aattgtaggt tttggtgagg agacaaactt 
gatacttaga aagctcacca gtggaccggc agatctagat gtcatttcga tcattggtat 
gccgggttta ggtaaaacta ctttggcgta caaagtatac aatgataaat cagtttctag 
ccatttcgac cttcgtgcat ggtgcacggt cgaccaagta tatgacgaga agaagttgtt 
ggataaaatt ttcaatcaag ttagtgactc aaattcaaaa ttgagtgaga atattgatgt 
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tgctgataaa ctacggaaac aattgtttgg 
gtgggatact aatacatggg atgagctaac 
5 tagaattatt ttgacaactc gagaaaagaa 
tcctcttaac cttcgattgc taagatcaga 
atttggaaac gagagttgcc ctgatgaact 

10 

ttgtaaaggg cttcctttgg tggtggatct 
gaaaaagagt gtgtggcttg aagttgtaaa 
15 agtggaagtg atgaaagtta tagaaataag 
atgcttgctg tactttgcaa gtgcgccgaa 
acttatttgg ggttttgaag gatttgtgga 

20 

ggtgaaaatt tatttggatg atttaatttc 
aggtgattac cctacttgcc aacttcatga 
25 aagaaaggaa aagttgtgtg atcggataag 
tcaaattagc attgattatg atgatgatga 
cggttcaaat aagaaaaggc attccggtaa 

30 

tgagctggac gaccatcttt ctgatacatt 
cttgcacctg gaatcctctt ttatcatggt 
35 gttgaatcat ttgaggtact taagcattgg 
ctcaaacctc tggaatctag aaatcttgtt 
attaccgaga atttgggatc ttgtaaagtt 

40 

ctttgatatg gatgcagatg aatcaatact 
gacagcatta ggggaactcg tgctttccta 
45 gcttcccaat cttcaagtgc ttcatttcaa 
gcaatattgg ttcccgaaat tggatttcct 
tgaaagatca aacacaaatg acagtgggtc 

50 

tcactttcct tcgagtttga aaagattgca 
actatcaaca atagcgagac tgctgaacct 
55 ccatggggaa gaatggaaca tgggagaaga 
gttgagtcaa gtgattcttt ccaagtggga 
gaaattagaa ctgtcggact gtcataatct 

60 

ttattccttg aaaattatcg aacttgtaag 
gattaaggaa tatgctgaag atatgagggg 
65 ggatatcccg ttatttaagt agtttttgag 
ctgggtagat tgtatatggt taagaaaatt 
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tgacttttct gagtttcttt tagaaaactc 
taaatacaat gtggatttgc ctttggctgt 
5 agcactatcg ttcaacctca atcaaggtac 
cacaaaccca acgaactttc atctcaaaag 
gcttataagc actcatgact tccttttctc 

10 

actctgaacg aaaataagtg tttgtttatc 
accttcttct aaacgttcaa caaatgggat 
15 cattaatctt caaaaagaat tacgacaatt 
tcaacagaag aacaagtcaa tgctgcatct 
cctgacactg tcctgtatat gtaaagtttc 

20 

ggatgacccc tctcgtctat aacttcaaca 
ttacatgctt caaaacttac tgaacaatta 
25 tttgcagcat tagccaacag agcctcatcg 
aaaaaattgt tgttgtatga ctttcctctg 
ctggaggttg gagaggaatc ctttattata 

30 

gggaggaaga cacttttgag aatctgaaat 
aatttgtcat gaatatcaac attcttcatc 
35 ctctcatttt aatcactaat attcttctat 
taaattcata aagtatagga ttgatgacaa 
tgagcagtca gcagatggtg gttccaactc 

40 

gcgatttcaa gcctgatgca tatggttagt 
gatatctacc aagacgaatc cacaatcagt 
45 cgatagaaca gtaaaagcaa gatgtgtagg 
ctctttgaga tttttactgc taatacaaat 
agagcatgaa tgcaccacta atgaaaggag 

50 

ccttgtttct aggtatataa aatttatcat 
ctttgccatt atttctcaaa caagggcttc 
55 gtaagttcat cttcaaactc tcttgtttac 
aaacatcagg aatgtcccgt aaacaaagca 
ggattaatgg agggatcgca tcccaggagg 

60 

ccgctcaaac ccatgatcta taggttacat 
ccgtcaattc tcataaacca caacaccaaa 
65 ctgacaatct ccacaagtct tagtcaactt 
atatttacaa aattgagttt cctatataat 
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agaagttttt 


aacaaaaatt 


atagttttta 


5460 


ccaacttggt 


ctgaagtctc 


atatgctcag 


5520 


tgatttaaaa 


tgacatctat 


actactttat 


5580 


ctaggccagg 


aagtgaagag 


gttgtagaga 


5640 


gaacattcaa 


ccaacgtagg 


ctgaaatccc 


5700 


aaattaactc 


tcgtagtaga 


acactgaaat 


5760 


ttccagcact 


caaagtgaat 


gaaaggttca 


5820 


catgaccaca 


agtacattga 


cagcaccatt 


5880 


tcatcaataa 


tccgagtgtc 


gaacctcctt 


5940 


tcaacagggc 


aactttctgg 


tctcgtatct 


6000 


ttaagccctg 


gcaacttctg 


gaccaacagc 


6060 


gacatccaaa 


gggatcgcat 


tgtctccagc 


6120 


ccaaaggggc 


agtctctaat 


ctcgaatttg 


6180 


acatccgatg 


cactatcaac 


aatagcaaga 


6240 


caatcattca 


gggagaagaa 


tggaacatgg 


6300 


gtgttagagc 


cacaagctac 


agaagtattg 


6360 


ctagttaatt 


ctttttcaat 


ttttaataga 


6420 


ttgtgacttc 


ttttctgcag 


gtggcaactt 


6480 


actcgaaaaa 


tatcttaatg 


aggtgaagtt 


6540 


taagttgaca agcacatact 


atcccggagg 


6600 


gtggctagag 


cagacaggat 


gtattacctg 


6660 


tttatgtcaa 


gcaatacatg 


aagtaactcc 


6720 


tgtatctcga 


ctctaagaga 


ttgtacattc 


6780 


ttacacctca 


gaagcgaatc 


tagaatttct 


6840 


aaaaaaggaa gtatgaagtg 


ggaatttgat 


6900 


tcaactatac 


ttcatttagc 


aaacaactct 


6960 


taatattgct 


aaactaaaga 


ctgtcaaaag 


7020 


tttatctaaa 


ggggaactat 


gaaaaacaag 


7080 


gcctcatgca 


caaaacatcc 


aacgttggta 


7140 


atactgtaga aaaattagtg gcttctttca 


7200 


ggagacaact 


ttatggttgc 


tcgtaggctc 


7260 


gttgcatcag 


acatcatctt 


cattcacaag 


7320 


gtaatatgaa 


tattagccag 


gtagacgtac 


7380 


atggtttgaa ggaatgaaac atgatgggga 


7440 
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45 
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55 



60 



65 
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gggtagataa aataatatat gaggcataaa aataggaaag atatttgtag tgagaggttt 
tgacttttta tgctgctttt gatcttcagt ttcttgtatt ctttttctac tgctttcctc 
ttctttctcc tgagtaaagt tttatgtagg tactttttat acgtccgatc gtgagaactt 
gaaagaaagc tctctatagc tatgttaggt gcccacataa aaaaatgaaa tattacaaaa 
accctgataa taaaatacac taatctaaga tattcactgc aacatacatg caaaatatat 
atatataaat tttcatgaaa attataacaa ataatagatg tgaacatata actttaaaaa 
taatattaca tccataaagc ttaaattcta gatccatcta tgcttgtatg atgcatagct 
cagaatatct ccatcaagtg ttaaactaca tatttcattc aaatttatat agaaaacgat 
aattaaggtg aaaactttta taaagatatc gtgtggttgt gtgagtgagg tgacaaaata 
agttgtgtga ttattcaaaa agttttaata acgaaaatcc acatgcttga attaattgaa 
gcattaatgt tgtaacgaaa aatattacat ttattgagtt actgtgatgt tttaactgat 
atataaaata atattggtat ttctcttcat ctgcgacata atatgttttt tcatcttttt 
tcaatataca aaatagaatt attattttgt tgcatctttt taagtacaaa ttattcatat 
gtatatagta caaaataaaa tatttactgt ggtaaagtaa atggaataag aggtcatatt 
tgaaataaca atatactata ctatgttaaa gtatttttta tagttaaaat ttctctagag 
tacttgattc tacatacaaa tactaatttc gtaaaaaaat taatattgaa tttcttcatt 
gtttctttat tattaaatta gtttataata actaaactaa ggtaataaga ccttagttta 
gttaatgtgt gtctctgtga tttcgttcat agtctaaggg tgtacttgtg ccttatccca 
aaaatgaagg aatatcaaaa gatatattaa aattaaatta aatatttgga ggttatgaat 
ataaaaagta tcagagttct acatataaag agtaacaatt gaaataatta attaaatatg 
agatatgaag gcggacattt aaagaaaata. ataaataaat aaattaaagg gtataaattt 
cataatacat aataccaata agccgtagaa tatctccgtc ataatgcata aactaataaa 
tcacaaatgt ataactcaca tacaaatatt ttttgataaa gaatttgaat gttgtaatag 
aatggagaat aacttgtgtc ttattccatt atgtaagacg tataaataca aatacaatga 
gctctaatta attaaggaaa ctaaataagg aaggaatcaa aaaatattat gtcatatccc 
tacatatctg ctagagattc tatcatatcc ttacatatct gttaagctat gtctacacct 
aaaggtgtct acaatcattt tgtaacactc cccctcaagt tagagcatag atattattca 
ttcccaactt gttacaaaga taatcaactc gagttccatt caacgctttt gtgaacaaat 
caactagttg ctctcctgtc ttcacttagc tagtggatat caggttttca tgaatcttct 
cacgaataaa atgacagtca acctcaatat gtttagttct ttcatgagac accggattca 
aggcaatatg gagcgcaact tgattatcat actagagttt tgatggtata tgatgcttca 
accctatttc tgttaaaaga taatgtatcc acatgatctc acccatagac tgtaacataa 
ctctgtactt tgattctgca ctagatcaag atacaacatt ttgcttttta ctcctccatg 
ataccaggtt tcatccaaca aagacacaat aacttgtagt agatcttcta tcaattttcg 
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15 



atccagccca 
atattccaag 
gtttgacgta 
atgagtcaca 
aaaaggatcg 
tttggctgcc 
aagaattccc 
gtccttcgta 



atcgacatct 

actaggagtt 

ggtgcaaaca 

ataaggtagt 

tcgtcatctt 

atctttcaat 

tttttgtttc 

tgaaaccaag 



gcaaaacact 

ttcttcaagt 

tgaactagct 

ttaactttcc 

tcataagatg 

tttctgcaag 

tatttacttc 

tatgcaggaa 



29 

caatatgagt 

aacatagaat 

aacaacactt 

aactaacctt 

catattggga 

tagatcgaga 

tactcccaaa 

agacttgagg 



atggtcgtga 

atgttccaaa 

actgcaaaag 

ttgtatctct 

accattggag 

gaatatattc 

atgtatttca 

gaagagatc 



ttttgatact 

gctgcccagt 

caatatcaag 

atggatcatt 

aacttcaggg 

tctaagacaa 

attgacccaa 



9540 

9600 

9660 

9720 

9780 

9840 

9900 

9949 



<210> 7 
20 <211> 3768 
<212> DNA 

<213> Lycopersicon lycopersicum 

25 

<220> 
30 <221> CDS 

<222> (1) (3768) 

<223> Mil.l from tomato 

35 



50 



atg gaa aaa cga aaa gat aat gaa gaa gca aac aac tea ttg gtg eta 
40 Me? Glu Lys Arg Lys Asp Asn Glu Olu Ala Asn Asn Ser Leu Val Leu 
1 5 10 X * 

ttt tct get ctt age aag gac att gee. gat gtt ctg gtt ttc eta gag 
Ser La Leu sir Lys Asp He Ala Asp Val Leu Val Phe Leu Glu 
45 20 25 30 

aat gag gaa aat caa aaa get ctt gac aaa gat caa gtt gaa aag ata 
Asn llu Glu Asn Gin Lys Ala Leu Asp Lys Asp Gin Val Glu Lys He 
35 40 45 

aaa tta aaa ata aca ttt att tgt aca tat gtt cag ctt tct tgt tec 
Lys Leu Lys Me? Ill Phe He Cys Thr Tyr Val Gin Leu Ser Cys Ser 
50 55 60 

55 aat ttt gag cag ttt gaa gat ata atg act aga aaa aga caa gag gtt 
Asp Phe Glu Gin Phe Glu Lp He Met Thr Arg Lys Arg Gin Glu Val 
65 70 75 80 

aaa aat eta ctt caa cca ctt ttg gat gat gat gtc ttt act age etc 
60 III Asn Leu Leu Gin Pro Leu Leu Asp Asp Asp val Phe Thr Ser Leu 

85 90 95 

ace agt aat atg gat gac tgt ate age ttg tat cat cgt tct tat aaa 
Thr lei Asn Me? Asp lap Cys He Ser Leu Tyr His Arg Ser Tyr Lys 
65 ioo 105 no 

tea aat gee ate atg atg gat gag caa ttg gac ttc etc etc ttg aat 
Ser Asp Ala He Met Met Asp Glu Gin Leu Asp Phe Leu Leu Leu Asn 



48 



96 



144 



192 



240 



288 



336 



384 
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115 120 125 

etc tat cat eta tec aag cat cac get gaa aag ata ttt cct gga gtg 432 

Leu Tyr His Leu Ser Lys His His Ala Glu Lys lie Phe Pro Gly Val 

5 130 135 140 



10 



30 



50 



etc ttg aag ate gtt ccg gtt gaa ctg gag gtt ata cac ata tgt tat 
T-eu Leu. Lys ile Val Pro Val Glu Leu Glu Val lie His He Cys Tyr 
225 230 235 240 



ctg caa gag cac atg gta act gtt att acc cct age act tea ggg get 
40 Leu Gin Glu His Met Val Thr Val Ile Thr Pro Ser Thr Ser Gly Ala 
275 280 285 



atg cec aag gac ttt att cat cat gac aaa ctt ttt gat etc ttg gat 
Met Pro Lys Asp Phe Ile His His Asp Lys Leu Phe Asp Leu Leu Asp 
305 ~ 310 315 320 

cgt gtc gga gta ctt acc agg gag gta tea act ctt gta cgt gac ttg 
Arg Val Gly Val Leu Thr Arg Glu Val Ser Thr Leu Val Arg Asp Leu 
325 330 335 



acc eta gac ttg ctg gaa aat att gaa etc etc aag aaa gat etc aaa 
60 Thr Leu Asp Leu Leu Glu Asn Ile Glu Leu Leu Lys Lys Asp Leu Lys 
355 360 365 



agt gat gga cca etc ttc atg cat ctt eta cac ata cac tta aat gat 
Ser Asp Gly Pro Leu Phe Met His Leu Leu His lie His Leu Asn Asp 



480 



act caa tat gaa gtt ctt cag aat ata tgt ggc aac ata aga gat ttc 
Thr Gin Tyr Glu Val Leu Gin Asn Ile Cys. Gly Asn Ile Arg Asp Phe 
145 ^ 150 155 160 

cat ggg ttg ata gtg aat ggt tgc att aag cat gag atg gtt gag aat 528 
His Gly Leu He Val Asn Gly Cys Ile Lys His Glu Met Val Glu Asn 
165 170 175 



15 gtc ttr cct ctg ttt caa etc atg get gac aga gta gga cac ttc ctt 576 
Val Xaa Pro Leu Phe Gin Leu Met Ala Asp Arg Val Gly His Phe Leu 
180 185 190 

tgg gat gat cag act gat gaa gac tct cga etc tec gag eta gat gag 624 
20 Trp Asp Asp Gin Thr Asp Glu Asp Ser Arg Leu Ser Glu Leu Asp Glu 
195 200 205 

gat gaa caa aat gat aga gac tct cga ctt ttc aag eta gca cat eta 672 
Asp Glu Gin Asn Asp Arg Asp Ser Arg Leu Phe Lys Leu Ala His Leu 
25 210 215 220 



720 



aca aac ttg aaa get tea act tea get gaa gtt gga etc ttc att aag 768 
Thr Asn Leu Lys Ala Ser Thr Ser Ala Glu Val Gly Leu Phe He Lys 
245 250 255 



35 cag ctt eta gaa acc tct cca gat att ctg agg gaa tat eta att cct 816 
Gin Leu Leu Glu Thr Ser Pro Asp Ile Leu Arg Glu Tyr Leu Ile Pro 
260 265 270 



864 



cga aac att cat gtc atg atg gaa ttc eta tta ctt att ctt tct gat 912 
Arg Asn Ile His Val Met Met Glu Phe Leu Leu Leu Ile Leu Ser Asp 
45 290 295 300 



960 



1008 



55 gaa gag gaa cca agg aat aaa gag ggt aat aac caa aca aat tgt gca 1056 
Glu Glu Glu Pro Arg Asn Lys Glu Gly Asn Asn Gin Thr Asn Cys Ala 
340 345 350 



1104 



cat gtt tat ctg aaa gee ctg gat tea tct caa tgt tgc ttc cec atg 1152 
His Val Tyr Leu Lys Ala Leu Asp Ser Ser Gin Cys Cys Phe Pro Met 
65 370 375 380 



1200 
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390 



395 



400 



ttg tta gat tct aat get tat tea att get ttg ata aag gaa gaa ate 
Leu Leu Asp Ser Asn Ala Tyr Ser lie Ala Leu lie Lys Glu Glu lie 
405 410 415 



1248 



10 



gag ctg gtg aag caa gac ctg aaa ttc ata aga tea ttc ttt gtg gat 1296 
Glu Leu Val Lys Gin Asp Leu Lys Phe lie. Arg Ser Phe Phe Val Asp 
420 425 430 

get gag caa gga ttg tat aaa gat etc tgg gca cgt gtt eta gat gtg 1344 
Ala Glu Gin Gly Leu Tyr Lys Asp Leu Trp Ala Arg Val Leu Asp Val 
435 * 440 445 



15 get tat gag gca aaa gat gtc ata gat tea att att gtt cga gat aat 
Ala Tyr Glu Ala Lys Asp Val lie Asp Ser lie lie Val Arg Asp Asn 
450 455 460 



1392 



ggt etc tta cat ctt att ttc tea ctt ccc att ace ata aag aag ate 
20 Gly Leu Leu His Leu He Phe Ser Leu Pro He Thr He Lys Lys He 
465 470 475 480 



1440 



25 



30 



50 



aaa ctt ate aaa gaa gag ate tct get tta gat gag aac att ccc aag 1488 
Lys Leu He Lys Glu Glu He Ser Ala Leu Asp Glu Asn He Pro Lys 
485 490 495 

gac aga ggt eta ate gtt gtg aac tct ccc aag aaa cca gtt gag aga 1536 
Asp Arg Gly Leu He Val Val Asn Ser Pro Lys Lys Pro Val Glu Arg 
500 505 510 

aag tea ttg aca act gat aaa ata act gta ggt ttt gag gag gaa aca 1584 
Lys Ser Leu Thr Thr Asp Lys He Thr Val Gly Phe Glu Glu Glu Thr 
515 . 520 525 



35 aac ttg ata ctt aga aag etc ace agt gga teg gca gat eta gat gtc 
Asn Leu He Leu Arg Lys Leu Thr Ser Gly Ser Ala Asp Leu Asp Val 
530 535 540 

att teg ate act ggt atg ccg ggt tea ggt aaa act act ttg gca tac 
40 He Ser He Thr Gly Met Pro Gly Ser Gly Lys Thr Thr Leu Ala Tyr 
545 550 555 560 

aaa gta tac aat gat aag tea gtt tct age cgt ttc gac ctt cgt gca 
Lys Val Tyr Asn Asp Lys Ser Val Ser Ser Arg Phe Asp Leu Arg Ala 
45 " 565 570 575 



1632 



1680 



1728 



1776 



1824 



1872 



tgg tgc acg gtc gac caa gga tgt gat gag aag aag ttg ttg aat aca 
Trp Cys Thr Val Asp Gin Gly Cys Asp Glu Lys Lys Leu Leu Asn Thr 
580 585 590 

att ttc agt caa gtt agt gac tea gat tea aaa ttg agt gag aat att 
He Phe Ser Gin Val Ser Asp Ser Asp Ser Lys Leu Ser Glu Asn He 
595 600 605 

55 gat gtt get gat aaa tta egg aaa caa ctg ttt gga aag agg tat ctt 
Asp Val Ala Asp Lys Leu Arg Lys Gin Leu Phe Gly Lys Arg Tyr Leu 
610 615 620 

att gtc tta gat gac gtg tgg gat act act aca tgg gat gag tta aca 1920 
60 He Val Leu Asp Asp Val Trp Asp Thr Thr Thr Trp Asp Glu Leu Thr 
625 ' 630 635 640 

aga cct ttt cct gaa tct aag aaa gga agt agg att att ttg aca act 1968 
Arg Pro Phe Pro Glu Ser Lys Lys Gly Ser Arg He He Leu Thr Thr 
65 " 645 650 655 

egg gaa aag gaa gtg get ttg cat gga aag ctg aac act gat cct ctt 2016 
Arg Glu Lys Glu Val Ala Leu His Gly Lys Leu Asn Thr Asp Pro Leu 
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660 665 670 

gac ctt cga ttg eta aga cca gat gaa agt tgg gaa eta tta gag aaa 2064 
Asp Leu Arg Leu Leu Arg Pro Asp Glu Ser Trp Glu Leu Leu Glu Lys 
5 675 680 685 

agg gca ttt ggg aat gag agt tgc cct gat gaa eta tta gat gtc ggt 2112 
Arg Ala Phe Gly Asn Glu Ser Cyg Pro Asp Glu Leu Leu Asp Val Gly 
690 695 700 



10 



30 



50 



aaa gaa ata gec gaa aat tgt aaa ggg ctt cct ttg gtg get gat ctg 2160 
Lys Glu lie Ala Glu Asn Cys Lys Gly Leu Pro Leu Val Ala Asp Leu 
705 710 715 720 



15 att get gga gtc att get ggg agg gaa aag aaa agg agt gtg tgg ctt 2208 
He Ala Gly Val He Ala Gly Arg Glu Lys Lys Arg Ser Val Trp Leu 
725 730 735 

gaa gtt caa agt agt ttg agt tct ttt att ttg aac agt gaa gtg gaa 2256 
20 Glu Val Gin Ser Ser Leu Ser Ser Phe He Leu Asn Ser Glu Val Glu 
740 745 750 



gtg atg aaa gtt ata gaa tta agt tat gac cat tta cca cat cac etc 
Val Met Lys Val lie Glu Leu Ser Tyr Asp His Leu Pro His His Leu 
25 755 760 765 



2304 



aag cca tgc ttg ctg tat ttt gca agt ttt ccg aag gac act tea ttg 2352 
Lys Pro Cys Leu Leu Tyr Phe Ala Ser Phe Pro Lys Asp Thr Ser Leu 
770 775 780 

aca ate tat gag ttg aat gtt tat ttc ggt get gaa gga ttt gtg gga 2400 
Thr He Tyr Glu Leu Asn Val Tyr Phe Gly Ala Glu Gly Phe Val Gly 
785 790 795 800 



35 aag acg gag atg aac agt atg gaa gaa gtg gtg aag att tat atg gat 2448 
Lys Thr Glu Met Asn Ser Met Glu Glu Val Val Lys He Tyr Met Asp 
805 810 815 

gat tta att tac agt age ttg gta att tgt ttc aat gag ata ggt tat 2496 
40 Asp Leu He Tyr Ser Ser Leu Val He Cys Phe Asn Glu He Gly Tyr 
820 825 830 

gca ctg aat ttc caa att cat gat ctt gtg cat gac ttt tgt ttg ata 2544 
Ala Leu Asn Phe Gin He His Asp Leu Val His Asp Phe Cys Leu He 
45 835 840 845 

aaa gca aga aag gaa aat ttg ttt gat cag ata aga tea agt get cca 2592 
Lys Ala Arg Lys Glu Asn Leu Phe Asp Gin He Arg Ser Ser Ala Pro 
850 855 860 



tea gat ttg ttg cct cgt caa att ace att gat tgt gat gag gag gag 2640 
Ser Asp Leu Leu Pro Arg Gin He Thr He Asp Cys Asp Glu Glu Glu 
865 870 875 880 



55 cac ttt ggg ctt aat ttt gtc atg ttc gat tea aat aag aaa agg cat 2688 
His Phe Gly Leu Asn Phe Val Met Phe Asp Ser Asn Lys Lys Arg His 
885 890 895 

tct ggt aaa cac etc tat tct ttg agg ata att gga gac cag ctg gat 2736 
60 Ser Gly Lys His Leu Tyr Ser Leu Arg He He Gly Asp Gin Leu Asp 
900 905 910 

gac agt gtt tct gat gca ttt cac eta aga cac ttg agg ctt ctt aga 2784 
Asp Ser Val Ser Asp Ala Phe His Leu Arg His Leu Arg Leu Leu Arg 
65 915 920 925 

gtg ttg gac ctg cat acg tct ttt ate atg gtg aaa gat tct ttg ctg 2832 
Val Leu Asp Leu His Thr Ser Phe He Met Val Lys Asp Ser Leu Leu 
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930 



935 



940 



10 



aat aaa ata tgc atg ttg aat cat ttg agg tac tta tec att gac aca 
Asn llu ill Ss Mel Leu Asn His Leu Arg Tyr Leu Ser lie Asp Thr 
~5 " 950 955 960 

caa att aaa tat ctg cct ttg tct ttc tea aac etc tgg aat eta gaa 
G?n vll lyl Tyr Leu Pro Leu Ser Phe Ser. Asn Leu Trp Asn Leu Glu 
965 970 975 

age ctg ttt gtg tct acc aac aga tea ate ttg gta eta tta ccg aga 
sir Leu Phe Val Ser Thr Asn Arg Ser He Leu Val Leu Leu Pro Arg 
980 985 990 



15 att ttg gat ctt gta aag ttg cga gtg ctg tec gtg gat get tgt tct 
He Leu Isp Leu Val Lys Leu Arg Val Leu Ser Val Asp Ala Cys Ser 
995 1000 1005 



ttc ttt gat atg gat gca gat 
20 Phe Phe Asp Met Asp Ala Asp 
1010 1015 



gaa tea ata ttg ata 
Glu Ser He Leu He 
1020 



gca gag gac 
Ala Glu Asp 



25 



30 



aca aag tta gag aac ttg aga ata tta acg gaa ctg ttg att tec 
Thr lys Leu llu Asn Leu Arg He Leu Thr Glu Leu Leu He Ser 
1025 1030 1035 



tat teg aaa gat aca aag aat 
Tyr Ser Lys Asp Thr Lys Asn 
1040 1045 

cag ttg ctt tea ttt gaa etc 
Gin Leu Leu Ser Phe Glu Leu 
1055 1060 



att ttc aaa agg ttt 
He Phe Lys Arg Phe 
1050 

aag gag tea tgg gat 
Lys Glu Ser Trp Asp 
1065 



ccc aat ctt 
Pro Asn Leu 



tat tea aca 
Tyr Ser Thr 



35 



gag caa cat tgg ttc teg gaa ttg gat ttc eta act gaa eta gaa 
III Gin His Trp Phe Ser Glu Leu Asp Phe Leu Thr Glu Leu Glu 
1070 " 1075 1080 

aca etc tct gta ggt ttt aaa agt tea aac aca aac gat agt ggg 
40 Thr Leu Ser Val Gly Phe Lys Ser Ser Asn Thr Asn Asp Ser Gly 
1085 1090 1095 



45 



50 



55 



tec tct gta gcg aca aat egg 
Ser Ser Val Ala Thr Asn Arg 
1100 H05 



aat ttg aaa ata ctg tgg ttg 
Asn Leu Lys He Leu Trp Leu 
1115 H20 

tea eta tea aca ata gcg aga 
Ser Leu Ser Thr He Ala Arg 
1130 H35 

ctt tat cat aca ate ate cat 
Leu Tyr His Thr He He His 
1145 H50 



ccg tgg gat ttt cac 
Pro Trp Asp Phe His 
1110 

cgt gaa ttt ccg ctg 
Arg Glu Phe Pro Leu 
1125 

ctg ccc aac ctt gaa 
Leu Pro Asn Leu Glu 
1140 



ttc cct tea 
Phe Pro Ser 



aca tec gat 
Thr Ser Asp 



gag ttg tec 
Glu Leu Ser 



gga gaa gaa tgg aac atg ggg gag 
Gly Glu Glu Trp Asn Met Gly Glu 
1155 



gaa gac acc ttt gag aat etc aaa ttt ttg aac ttc 
60 Glu Asp Thr Phe Glu Asn Leu Lys Phe Leu Asn Phe 
1160 11^5 H70 



aat caa gtt 
Asn Gin Val 



65 



agt att 
Ser He 
1175 



tec aag tgg gag gtt gga gag gaa tec ttc 
Ser Lys Trp Glu Val Gly Glu Glu Ser Phe 
1180 H85 



ccc aat ctt 
Pro Asn Leu 



gag aaa tta aaa ctg egg gga tgt cat aag eta gag gag att cca 
Glu Lys Leu Lys Leu Arg Gly Cys His Lys Leu Glu Glu He Pro 



2880 



2928 



2976 



3024 



3069 



3114 



3159 



3204 



3249 



3294 



3339 



3384 



3429 



3474 



3519 



3564 



3609 
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1190 1X95 1200 

cct agt ttt gga gat att tat tea ttg aaa tct ate aaa att gta 3654 
Pro Ser Phe Gly Asp lie Tyr Ser Leu Lys Ser lie Lys lie Val 
5 1205 ' " 1210 1215 



10 



15 aag aat ate ccc tta ttt aag tag 
Lys Asn lie Pro Leu Phe Lys 
1250 1255 



20 <210> 8 

<211> 1255 

<212> PRT- 

<213> Lycopersicon lycopersicum 



25 



3699 



aag agt cct caa ctt gaa gat tct get etc aaa att aag gaa tac 
Lys Ser Pro Gin Leu Glu Asp Ser Ala Leu Lys He Lys Glu Tyr 
1220 1225 1230 

get gaa gat atg agg gga ggg gac gag ctt cag ate ctt ggc caa 3 744 

Ala Glu Asp Met Arg Gly Gly Asp Glu Leu Gin He Leu Gly Gin 
1235 1240 1245 



3768 



30 <220> 

<221> misc_feature 
<222> (178) . . (178) 

35 

<223> The 'Xaa* at location 178 stands for Leu. 
<400> 8 

40 Met Glu Lys Arg Lys Asp Asn Glu Glu Ala Asn Asn Ser Leu Val Leu 
1 5 10 15 

Phe Ser Ala Leu Ser Lys Asp He Ala Asp Val Leu Val Phe Leu Glu 
45 20 25 30 

Asn Glu Glu Asn Gin Lys Ala Leu Asp Lys Asp Gin Val Glu Lys He 
35 40 45 

50 

Lys Leu Lys Met Ala Phe He Cys Thr Tyr Val Gin Leu Ser Cys Ser 
50 55 60 

55 

Asp Phe Glu Gin Phe Glu Asp He Met Thr Arg Lys Arg Gin Glu Val 
65 70 75 80 

60 Glu Asn Leu Leu Gin Pro Leu Leu Asp Asp Asp Val Phe Thr Ser Leu 

85 90 95 

Thr Ser Asn Met Asp Asp Cys He Ser Leu Tyr His Arg Ser Tyr Lys 
65 100 105 HO 



Ser Asp Ala He Met Met Asp Glu Gin Leu Asp Phe Leu Leu Leu Asn 
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115 120 125 

Leu Tyr His Leu Ser Lys His His Ala Glu Lys lie Phe Pro Gly Val 
5 130 135 140 

Thr Gin Tyr Glu Val Leu Gin Asn He Cys Gly Asn He Arg Asp Phe 
145 150 155 160 

10 

His Gly Leu He Val Asn Gly Cys He Lys His Glu Met Val Glu Asn 
165 170 175 

15 

Val Xaa Pro Leu Phe Gin Leu Met Ala Asp Arg Val Gly His Phe Leu 
180 185 190 

20 Trp Asp Asp Gin Thr Asp Glu Asp Ser Arg Leu Ser Glu Leu Asp Glu 
195 200 205 

Asp Glu Gin Asn Asp Arg Asp Ser Arg Leu Phe Lys Leu Ala His Leu 
25 210 215 220 



30 



35 



Leu Leu Lys He Val Pro Val Glu Leu Glu Val He His He Cys Tyr 
225 * 230 235 240 

Thr Asn Leu Lys Ala Ser Thr Ser Ala Glu Val Gly Leu Phe He Lys 
245 250 255 

Gin Leu Leu Glu Thr Ser Pro Asp He Leu Arg Glu Tyr Leu He Pro 
260 265 270 



40 Leu Gin Glu His Met Val Thr Val He Thr Pro Ser Thr Ser Gly Ala 
275 280 285 

Arg Asn He His Val Met Met Glu Phe Leu Leu Leu He Leu Ser Asp 
45 290 295 300 



50 



55 



Met Pro Lys Asp Phe He His His Asp Lys Leu Phe Asp Leu Leu Asp 
305 310 315 320 

Arg Val Gly val Leu Thr Arg Glu Val Ser Thr Leu Val Arg Asp Leu 
325 330 335 

Glu Glu Glu Pro Arg Asn Lys Glu Gly Asn As. n Gin Thr Asn Cys Ala 
340 ~ 345 350 



60 Thr Leu Asp Leu Leu Glu Asn He Glu Leu Leu Lys Lys Asp Leu Lys 
355 360 365 

His Val Tyr Leu Lys Ala Leu Asp Ser Ser Gin Cys Cys Phe Pro Met 
65 370 375 380 



Ser Asp Gly Pro Leu Phe Met His Leu Leu His He His Leu Asn Asp 
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385 390 395 400 

Leu Leu Asp Ser Asn Ala Tyr Ser lie Ala Leu lie Lys Glu Glu He 
5 405 410 415 

Glu Leu Val Lys Gin Asp Leu Lys Phe He Arg Ser Phe Phe Val Asp 
420 425 430 

10 

Ala Glu Gin Gly Leu Tyr Lys Asp Leu Trp Ala Arg Val Leu Asp Val 
435 440 445 

15 

Ala Tyr Glu Ala Lys Asp Val He Asp Ser He He Val Arg Asp Asn 
450 455 460 

20 Gly Leu Leu His Leu He Phe Ser Leu Pro He Thr He Lys Lys He 
465 470 475 480 

Lys Leu He Lys Glu Glu He Ser Ala Leu Asp Glu Asn He Pro Lys 
25 485 490 495 

Asp Arg Gly Leu He Val Val Asn Ser Pro Lys Lys Pro Val Glu Arg 
500 505 510 

30 

Lys Ser Leu Thr Thr Asp Lys He Thr Val Gly Phe Glu Glu Glu Thr 
515 520 525 

35 

Asn Leu He Leu Arg Lys Leu Thr Ser Gly Ser Ala Asp Leu Asp Val 
530 535 540 

40 He Ser He Thr Gly Met Pro Gly Ser Gly Lys Thr Thr Leu Ala Tyr 
545 550 555 560 

Lys Val Tyr Asn Asp Lys Ser Val Ser Ser Arg Phe Asp Leu Arg Ala 
45 565 570 575 

Trp Cys Thr Val Asp Gin Gly Cys Asp Glu Lys Lys Leu Leu Asn Thr 
580 585 590 

50 

He Phe Ser Gin Val Ser Asp Ser Asp Ser Lys Leu Ser Glu Asn He 
595 600 605 

55 

Asp Val Ala Asp Lys Leu Arg Lys Gin Leu Phe Gly Lys Arg Tyr Leu 
610 615 620 

60 He Val Leu Asp Asp Val Trp Asp Thr Thr Thr Trp Asp Glu Leu Thr 
625 630 635 640 

Arg Pro Phe Pro Glu Ser Lys Lys Gly Ser Arg He He Leu Thr Thr 
65 ~ 645 650 655 



Arg Glu Lys Glu Val Ala Leu His Gly Lys Leu Asn Thr Asp Pro Leu 
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660 665 "0 

Asp Leu Arg Leu Leu Arg Pro Asp Glu Ser Trp Glu Leu Leu Glu Lys 
5 675 680 685 

Ara Ala Phe Gly Asn Glu Ser Cys Pro Asp Glu Leu Leu Asp Val Gly 
690 695 7 

10 

Lys Glu He Ala Glu Asn Cys Lys Gly Leu Pro Leu Val Ala Asp Leu 
705 710 715 

15 He Ala Gly Val He Ala Gly Arg Glu Lys Lys Arg Ser Val Trp Leu 

725 730 

20 Glu Val Gin Ser Ser Leu Ser Ser Phe He Leu Asn Ser Glu Val Glu 
740 745 

Val Met Lys Val He Glu Leu Ser Tyr Asp His Leu Pro His His Leu 
25 755 7 *0 765 

Lys Pro Cys Leu Leu Tyr Phe Ala Ser Phe Pro Lys Asp Thr Ser Leu 
770 775 780 

30 

Thr lie Tyr Glu Leu Asn val Tyr Phe Gly Ala Glu Gly Phe Val Gly 
785 790 

35 Lys Thr Glu Met Asn Ser Met Glu Glu Val Val Lys He Tyr Met Asp 

805 810 

40 Asp Leu lie Tyr Ser Ser Leu Val He Cys Phe Asn Glu He Gly Tyr 
820 825 



Ala Leu Asn Phe Gin He His Asp Leu Val His Asp Phe Cys Leu He 
45 835 



840 845 



50 



55 



Lys Ala Arg Lys Glu Asn Leu Phe Asp Gin He Arg Ser Ser Ala Pro 
850 85 s 860 

Ser Asp Leu Leu Pro Arg Gin He Thr He Asp Cys Asp Glu Glu Glu 
865 870 875 

His Phe Gly Leu Asn Phe Val Met Phe Asp Ser Asn Lys Lys Arg His 
885 890 



60 



Ser Gly Lys His Leu Tyr Ser Leu Arg He He Gly Asp Gin Leu Asp 



900 



905 



65 



Asp Ser val Ser Asp Ala Phe His Leu Arg His Leu Arg Leu Leu Arg 



915 



920 



val Leu Asp Leu His Thr Ser Phe He Met Val Lys Asp Ser Leu Leu 
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930 935 940 

Asn Glu He Cys Met Leu Asn His Leu Arg Tyr Leu Ser He Asp Thr 
5 945 950 955 960 

Gin Val Lys Tyr Leu Pro Leu Ser Phe Ser Asn Leu Trp Asn Leu Glu 
965 970 975 

10 

Ser Leu Phe Val Ser Thr Asn Arg Ser He Leu Val Leu Leu Pro Arg 
980 985 990 

15 

He Leu Asp Leu Val Lys Leu Arg Val Leu Ser Val Asp Ala Cys Ser 
995 1000 1005 

20 Phe Phe Asp Met Asp Ala Asp Glu Ser He Leu He Ala Glu Asp 
1010 1015 1020 

Thr Lys Leu Glu Asn Leu Arg He Leu Thr Glu Leu Leu He Ser 
25 1025 1030 1035 

Tyr Ser Lys Asp Thr Lys Asn He Phe Lys Arg Phe Pro Asn Leu 
1040 1045 1050 

30 

Gin Leu Leu Ser Phe Glu Leu Lys Glu Ser Trp Asp Tyr Ser Thr- 
1055 1060 1065 

35 

Glu Gin His Trp Phe Ser Glu Leu Asp Phe Leu Thr Glu Leu Glu 
1070 * 1075 1080 

40 Thr Leu Ser Val Gly Phe Lys Ser Ser Asn Thr Asn Asp Ser Gly 
1085 1090 1095 

Ser Ser Val Ala Thr Asn Arg Pro Trp Asp Phe His Phe Pro Ser 
45 1100 H05 mo 

Asn Leu Lys He Leu Trp Leu Arg Glu Phe Pro Leu Thr Ser Asp 
1115 1120 1125 

50 

Ser Leu Ser Thr He Ala Arg Leu Pro Asn Leu Glu Glu Leu Ser 
1130 1135 1140 

55 

Leu Tyr His Thr He He His Gly Glu Glu Trp Asn Met Gly Glu 
1145 1150 1155 

60 Glu Asp Thr Phe Glu Asn Leu Lys Phe Leu Asn Phe Asn Gin Val 
1160 H65 H70 

Ser He Ser Lys Trp Glu Val Gly Glu Glu Ser Phe Pro Asn Leu 
65 1175 U80 1185 

Glu Lys Leu Lys Leu Arg Gly Cys His Lys Leu Glu Glu He Pro 
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39 

1195 1200 
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Pro Ser Phe Gly Asp lie Tyr Ser Leu Lys Ser lie Lys lie Val 
5 1205 1210 1215 



10 



15 



25 



35 



60 



Lys Ser Pro Gin Leu Glu' Asp Ser Ala Leu Lys lie Lys Glu Tyr 
1220 1225 1230 

Ala Glu Asp Met Arg Gly Gly Asp Glu Leu Gin lie Leu Gly Gin 
1235 * 1240 1245 



Lys Asn lie Pro Leu Phe Lys 
1250 1255 



20 <210> 9 

<211> 3774 

<212> DNA 

<213> Lycopersicon lycopersicum 



30 <220> 

<221> CDS 

<222> (1) . . (3774) 

<223> Mil. 2 from tomato 



40 <400> 9 

atg gaa aaa cga aaa gat att gaa gaa gca aac aac tea ttg gtg tta 48 
Met Glu Lys Arg Lys Asp lie Glu Glu Ala Asn Asn Ser Leu Val Leu 
1 5 10 15 

45 ttt tct get ctt age aag gac att gee aat gtt eta att ttc eta gag 96 
Phe Ser Ala Leu Ser Lys Asp lie Ala Asn Val Leu He Phe Leu Glu 
20 25 30 

aat gag gaa aat caa aaa get ctt gac aaa gat caa gtt gaa aag eta 144 
50 Asn Glu Glu Asn Gin Lys Ala Leu Asp Lys Asp Gin Val Glu Lys Leu . 
35 40 45 



aaa ttg aaa atg gca ttt att tgt aca tat gtt cag ctt tct tat tec 
Lys Leu Lys Met Ala Phe He Cys Thr Tyr Val Gin Leu Ser Tyr Ser 
55 50 55 60 



gag aat ctg ctt caa tea ctt ttg gat gat gat gtc ctt act age etc 
Glu Asn Leu Leu Gin Ser Leu Leu Asp Asp Asp Val Leu Thr Ser Leu 
85 90 95 



192 



gat ttt gag cag ttt gaa gat ata atg act aga aat aga caa gag gtt 240 
Asp Phe Glu Gin Phe Glu Asp He Met Thr Arg Asn Arg Gin Glu Val 
65 70 75 80 



288 



65 acc agt aat atg gat gac tgt ate age ttg tat cat cgt tct tat aaa 33 6 

Thr Ser Asn Met Asp Asp Cys He Ser Leu Tyr His Arg Ser Tyr Lys 
100 105 110 
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tea gat gec ate atg atg gat gag caa ttg gac ttc etc etc ttg aat 384 

Ser Asp Ala He Met Met Asp Glu Gin Leu Asp Phe Leu Leu Leu Asn 
115 120 125 

5 ctg tat cat eta tec aag cat cac get gaa aag ata ttt cct gga gtg 432 
Leu Tyr His Leu Ser Lys His His Ala Glu Lys He Phe Pro Gly Val 
130 135 140 

act caa tat gaa gtt ctt cag aat gta tgt ggc aac ata aga gat ttc 480 
10 Thr Gin Tyr Glu Val Leu Gin Asn Val Cys Gly Asn He Arg Asp Phe 
145 150 155 160 

cat ggg ttg ata ctg aat ggt tgc att aag cat gag atg gtt gag aat 528 
His Gly Leu He Leu Asn Gly Cys He Lys His Glu Met Val Glu Asn 
15 165 170 175 

gtc tta cct ctg ttt caa etc atg get gaa aga gta gga cac ttc ctt 576 
Val Leu Pro Leu Phe Gin Leu Met Ala Glu Arg Val Gly His Phe Leu 
180 185 190 



20 



40 



60 



tgg gag gat cag act gat gaa gac tct egg etc tec gag eta gat gag 624 
Trp Glu Asp Gin Thr Asp Glu Asp Ser Arg Leu Ser Glu Leu Asp Glu 
195 200 205 



25 gat gaa cac aat gat aga gac tct cga etc ttc cag eta aca cat eta 672 
Asp Glu His Asn Asp Arg Asp Ser Arg Leu Phe Gin Leu Thr His Leu 
210 215 220 

etc ttg aag att gtt cca act gaa ctg gag gtt atg cac ata tgt tat 720 
30 Leu Leu Lys He Val Pro Thr Glu Leu Glu Val Met His He Cys Tyr 
225 230 235 240 

aca aat ttg aaa get tea act tea gca gaa gtt gga cgc ttc att aag 768 
Thr Asn Leu Lys Ala Ser Thr Ser Ala Glu Val Gly Arg Phe He Lys 
35 245 250 255 

aag etc ctg gaa ace tea ccg gat att etc aga gaa tat ate att caa 816 
Lys Leu Leu Glu Thr Ser Pro Asp He Leu Arg Glu Tyr He He Gin 
260 265 270 



eta caa gag cat atg tta act gtt att ccc cct age act tta ggg get 864 
Leu Gin Glu His Met Leu Thr Val He Pro Pro Ser Thr Leu Gly Ala 
275 280 285 



45 cga aac att cat gtc atg atg gaa ttc eta tta ctt att ctt tct gat 912 
Arg Asn He His Val Met Met Glu Phe Leu Leu Leu He Leu Ser Asp 
290 295 300 



atg ccc aag gac ttt att cat cat gac aaa ctt ttt gat etc ttg get 
50 Met Pro Lys Asp Phe He His His Asp Lys Leu Phe Asp Leu Leu Ala 
305 310 315 320 



960 



cat gtt gga aca ctt ace agg gag gta teg act ctt gta cgt gac ttg 1008 
His Val Gly Thr Leu Thr Arg Glu Val Ser Thr Leu Val Arg Asp Leu 
55 325 330 335 



gaa gag aaa tta agg aat aaa gag ggt aat aac caa aca aat tgt gca 1056 
Glu Glu Lys Leu Arg Asn Lys Glu Gly Asn Asn Gin Thr Asn Cys Ala 
340 345 350 

ace eta gac ttg ctg gaa aat att gaa etc etc aag aaa gat etc aaa 1104 
Thr Leu Asp Leu Leu Glu Asn He Glu Leu Leu Lys Lys Asp Leu Lys 
355 360 365 



65 cat gtt tat ctg aaa gee cca aat tea tct caa tgt tgc ttc ccc atg 1152 
His Val Tyr Leu Lys Ala Pro Asn Ser Ser Gin Cys Cys Phe Pro Met 
370 375 380 
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20 



40 



60 



agt gat gga cca etc ttc atg cat ctt eta cac atg cac tta aat gat 
Ser Asp Gly Pro Leu Phe Met His Leu Leu His Met His Leu Asn Asp 
385 390 395 400 



1200 



5 ttg eta gat tct aat get tat tea att tct ttg ata aag gaa gaa ate 1248 
Leu Leu Asp Ser Asn Ala Tyr Ser lie Ser Leu lie Lys Glu Glu lie 
405 410 415 

gag ttg gtg agt caa gaa ctg gaa ttc ata aga tea ttc ttt ggg gat 1296 
10 Glu Leu Val Ser Gin Glu Leu Glu Phe lie Arg Ser Phe Phe Gly Asp 
420 425 430 

get get gag caa gga ttg tat aaa gat ate tgg gca cgt gtt eta gat 1344 
Ala Ala Glu Gin Gly Leu Tyr Lys Asp lie Trp Ala Arg Val Leu Asp 
15 435 440 445 

gtg get tat gag gca aaa gat gtc ata gat tea att att gtt cga gat 1392 
Val Ala Tyr Glu Ala Lys Asp Val lie Asp Ser lie lie Val Arg Asp 
450 * 455 460 



aat ggt etc tta cat ctt att ttc tea ctt ccc att acc ata aag aag 1440 
Asn Gly Leu Leu His Leu lie Phe Ser Leu Pro lie Thr lie Lys Lys 
465 470 475 480 



25 ate aaa ctt ate aaa gaa gag ate tct get tta gat gag aac att ccc 1488 
lie Lys Leu lie Lys Glu Glu lie Ser Ala Leu Asp Glu Asn lie Pro 
485 490 495 

aag gac aga ggt eta ate gtt gtg aac tct ccc aag aaa cca gtt gag 1536 
30 Lys Asp Arg Gly Leu He Val Val Asn Ser Pro Lys Lys Pro Val Glu 
500 505 510 

aga aag tea ttg aca act gat aaa ata att gta ggt ttt gag gag gag 1584 
Arg Lys Ser Leu Thr Thr Asp Lys He He Val Gly Phe Glu Glu Glu 
35 515 520 525 

aca aac ttg ata ctt aga aag etc acc agt gga ccc gca gat tta gat 1632 
Thr Asn Leu He Leu Arg Lys Leu Thr Ser Gly Pro Ala Asp Leu Asp 
530 535 540 



gtc att teg ate acc ggt atg ccg ggt tea ggt aaa act act ttg gca 1680 
Val He Ser lie Thr Gly Met Pro Gly Ser Gly Lys Thr Thr Leu Ala 
545 550 555 560 



45 tac aaa gta tac aat gat aag tea gtt tct aga cat ttt gac ctt cgt 1728 
Tyr Lys Val Tyr Asn Asp Lys Ser Val Ser Arg His Phe Asp Leu Arg 
565 570 575 

gca tgg tgc acg gtc gat caa gga tat gac gac aag aag ttg ttg gat 1776 
50 Ala Trp Cys Thr Val- Asp Gin Gly Tyr Asp Asp Lys Lys Leu Leu Asp . 

580 585 590 

aca att ttc agt caa gtt agt ggc tea gat tea aat ttg agt gag aat 1824 
Thr He Phe Ser Gin Val Ser Gly Ser Asp Ser Asn Leu Ser Glu Asn 
55 595 600 605 

att gat gtt get gat aaa ttg egg aaa caa ctg ttt gga aag agg tat 1872 
He Asp Val Ala Asp Lys Leu Arg Lys Gin Leu Phe Gly Lys Arg Tyr 
610 615 620 



ctt att gtc tta gat gat gtg tgg gat act act aca ttg gat gag ttg 1920 
Leu He Val Leu Asp Asp Val Trp Asp Thr Thr Thr Leu Asp Glu Leu 
625 630 635 640 



65 aca aga cct ttt cct gaa get aag aaa gga agt agg att att ttg aca 1968 
Thr Arg Pro Phe Pro Glu Ala Lys Lys Gly Ser Arg He He Leu Thr 
645 650 655 
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act cga gaa aag gaa gtg get ttg cat gga aag ctg aac act gat cct 2016 

Thr Arg Glu Lys Glu Val Ala Leu His Gly Lys Leu Asn Thr Asp Pro 
660 665 670 

5 • ctt gac ctt cga ttg eta aga cca gat gaa agt tgg gaa ctt tta gat 2 064 

Leu Asp Leu Arg Leu Leu Arg Pro Asp Glu Ser Trp Glu Leu Leu Asp 
675 " 680 685 

aaa agg aca ttt ggt aat gag agt tgc cct gat gaa eta tta gat gtc 2112 
10 Lys Arg Thr Phe Gly Asn Glu Ser Cys Pro Asp Glu Leu Leu Asp Val 
690 695 ~ 700 

ggt aaa gaa ata gec gaa aat tgt aaa ggg ctt cct ttg gtg get gat 2160 
Gly Lys Glu lie Ala Glu Asn Cys Lys Gly Leu Pro Leu Val Ala Asp 
15 705 710 715 720 



20 



ctg att get gga gtc att get ggg agg gaa aag aaa agg agt gtg tgg 2208 
Leu lie Ala Gly Val He Ala Gly Arg Glu Lys Lys Arg Ser Val Trp 
725 730 735 

ctt gaa gtt caa agt agt ttg agt tct ttt att ttg aac agt gaa gtg 2256 
Leu Glu Val Gin Ser Ser Leu Ser Ser Phe He Leu Asn Ser Glu Val 
740 745 750 



25 gaa gtg atg aaa gtt ata gaa tta agt tat gac cat tta cca cat cac 2304 
Glu Val Met Lys Val He Glu Leu Ser Tyr Asp His Leu Pro His His 
755 760 765 

etc aag cca tgc ttg ctt cac ttt gca agt tgg ccg aag gac act cct 2352 
30 Leu Lys Pro Cys Leu Leu His Phe Ala Ser Trp Pro Lys Asp Thr Pro 
770 775 780 



ttg aca ate tat ttg ttt act gtt tat ttg ggt get gaa gga ttt gtg 
Leu Thr He Tyr Leu Phe Thr Val Tyr Leu Gly Ala Glu Gly Phe Val 
35 785 * 790 795 800. 



2400 



gaa aag acg gag atg aag ggt ata gaa gaa gtg gtg aag att tat atg 2448 

Glu Lys Thr Glu Met Lys Gly He Glu Glu Val Val Lys He Tyr Met 

805 810 815 

40 

gat gat tta att tec agt age ttg gta att tgt ttc aat gag ata ggt 2496 
Asp Asp Leu He Ser Ser Ser Leu Val He Cys Phe Asn Glu lie Gly 

820 825 830 

45 gat ata ctg aat ttc caa att cat gat ctt gtg cat gac ttt tgt ttg 2544 
Asp He Leu Asn Phe Gin He His Asp Leu Val His Asp Phe Cys Leu 
835 840 845 

ata aaa gca aga aag gaa aat ttg ttt gat egg ata aga tea agt get 2592 
50 He Lys Ala Arg Lys Glu Asn Leu Phe Asp Arg He Arg Ser Ser Ala , 
850 855 860 

cca tea gat ttg ttg cct cgt caa att ace att gat tat gat gag gag 2640 
Pro Ser Asp Leu Leu Pro Arg Gin He Thr He Asp Tyr Asp Glu Glu 
55 865 870 875 880 

gag gag cac ttt ggg ctt aat ttt gtc atg ttc gat tea aat aag aaa 2688 
Glu Glu His Phe Gly Leu Asn Phe Val Met Phe Asp Ser Asn Lys Lys 
885 890 895 

60 

agg cat tct ggt aaa cac etc tat tct ttg agg ata aat gga gac cag 
Arg His Ser Gly Lys His Leu Tyr Ser Leu Arg He Asn Gly Asp Gin 
900 905 910 



2736 



65 ctg gat gac agt gtt tct gat gca ttt cac eta aga cac ttg agg ctt 2784 
Leu Asp Asp Ser Val Ser Asp Ala Phe His Leu Arg His Leu Arg Leu 
915 920 925 
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att aga gtg ttg gac ctg gaa ccc tct tta ate atg gtg aat gat tct 2832 
He Arg Val Leu Asp Leu Glu Pro Ser Leu He Met Val Asn Asp Ser 
930 935 940 



5 ttg ctg aat gaa ata tgc atg ttg aat cat ttg agg tac tta aga att 
Leu Leu Asn Glu He Cys Met Leu Asn His Leu Arg Tyr Leu Arg He 
945 950 955 960 

egg aca caa gtt aaa tat ctg cct ttc tct ttc tea aac etc tgg aat 
10 Arg Thr Gin Val Lys Tyr Leu Pro Phe Ser Phe Ser Asn Leu Trp Asn 

965 970 975 



2880 



2928 



eta gaa agt ctg ttt gtg tct aac aaa gga tea ate ttg gta eta tta 2976 
Leu Glu Ser Leu Phe Val Ser Asn Lys Gly Ser He Leu Val Leu Leu 
15 980 985 990 

ccg aga att ttg gat ctt gta aag ttg cga gtg ctg tec gtg ggt get 3024 
Pro Arg He Leu Asp Leu Val Lys Leu Arg Val Leu Ser Val Gly Ala 
995 1000 1005 

tgt tct ttc ttt gat atg gat gca gat gaa tea ata ttg ata gca 3069 
Cys Ser Phe Phe Asp Met Asp Ala Asp Glu Ser He Leu He Ala 
1010 1015 1020 



20 



25 aag gac aca aag tta gag aac ttg aga ata tta ggg gaa ctg ttg 3114 
Lys Asp Thr Lys Leu Glu Asn Leu Arg He Leu Gly Glu Leu Leu 
1025 1030 1035 

att tec tat teg aaa gat aca atg aat att ttc aaa agg ttt ccc 3159 
30 He Ser Tyr Ser Lys Asp Thr Met Asn He Phe Lys Arg Phe Pro 
1040 1045 1050 

aat ctt cag gtg ctt cag ttt gaa etc -aag gag tea tgg gat tat 3204 
Asn Leu Gin Val Leu Gin Phe Glu Leu Lys Glu Ser Trp Asp Tyr 
35 1055 1060 1065 

tea aca gag caa cat tgg ttc ccg aaa ttg gat tgc eta act gaa 3249 

Ser Thr Glu Gin His Trp Phe Pro Lys Leu Asp Cys Leu Thr Glu 
1070 1075 1080 

40 

eta gaa aca etc tgt gta ggt ttt aaa agt tea aac aca aac cac 3294 

Leu Glu Thr Leu Cys Val Gly Phe Lys Ser Ser Asn Thr Asn His 
1085 1090 1095 

45 tgt ggg tec tct gtt gtg aca aat egg ccg tgg gat ttt cac ttc 333 9 

Cys Gly Ser Ser Val Val Thr Asn Arg Pro Trp Asp Phe His Phe 
1100 1105 1110 

cct tea aat ttg aaa gaa ctg ttg ttg tat gac ttt cct ctg aca 3384 
50 Pro Ser Asn Leu Lys Glu Leu Leu Leu Tyr Asp Phe Pro Leu Thr 
1115 1120 1125 

tec gat tea eta tea aca ata gcg aga ctg ccc aac ctt gaa aat 3429 
Ser Asp Ser Leu Ser Thr He Ala Arg Leu Pro Asn Leu Glu Asn 
55 1130 H35 H40 

ttg tec ctt tat gat aca ate ate cag gga gaa gaa tgg aac atg 3474 
Leu Ser Leu Tyr Asp Thr He He Gin Gly Glu Glu Trp Asn Met 
1145 ^ " H50 1155 



60 



ggg gag gaa gac act ttt gag aat etc aaa ttt ttg aac ttg cgt 3519 
Gly Glu Glu Asp Thr Phe Glu Asn Leu Lys Phe Leu Asn Leu Arg 
1160 4 H65 H70 



65 eta ctg act ctt tec aag tgg gag gtt gga gag gaa tec ttc ccc 3564 
Leu Leu Thr Leu Ser Lys Trp Glu Val Gly Glu Glu Ser Phe Pro 
1175 1180 1185 • 
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44 



20 



25 



30 



40 



45 



aat ctt gag aaa tta aaa ctg cag gaa tgt ggt aag ctt gag gag 
Asn Leu Glu Lys Leu Lys Leu Gin Glu Cys Gly Lys Leu Glu Glu 
1190 1195 1200 



att gta aag agt cct caa ctt gaa gat tct get etc aag att aag 
10 He Val Lys Ser Pro Gin Leu Glu Asp Ser Ala Leu Lys He Lys 
1220 1225 1230 



Met Glu Lys Arg Lys Asp He Glu Glu Ala Asn Asn Ser Leu Val Leu 
35 1 * 5 10 15 



Phe Ser Ala Leu Ser Lys Asp He Ala Asn Val Leu He Phe Leu Glu 
20 25 30 

Asn Glu Glu Asn Gin Lys Ala Leu Asp Lys Asp Gin Val Glu Lys Leu 
35 40 45 

Lys Leu Lys Met Ala Phe He Cys Thr Tyr Val Gin Leu Ser Tyr Ser 
50 55 60 



3609 



att cca cct agt ttt gga gat att tat tea ttg aaa ttt ate aaa 3 654 

He Pro Pro Ser Phe Gly Asp He Tyr Ser Leu Lys Phe He Lys 
1205 1210 1215 



3699 



aaa tac get gaa gat atg aga gga ggg aac gat ctt cag ate ctt 3744 
Lys Tyr Ala Glu Asp Met Arg Gly Gly Asn Asp Leu Gin He Leu 
15 1235 1240 1245 



ggc cag aag aat ate ccc tta ttt aag tag 3774 
Gly Gin Lys Asn He Pro Leu Phe Lys 
1250 * 1255 

<210> 10 

<211> 1257 

<212> PRT 

<213> Lycopersicon lycopersicum 

<400> 10 



50 Asp Phe Glu Gin Phe Glu Asp He Met Thr Arg Asn Arg Gin Glu Val 
65 70 75 80 

Glu Asn Leu Leu Gin Ser Leu Leu Asp Asp Asp Val Leu Thr Ser Leu 
55 85 90 95 



Thr Ser Asn Met Asp Asp Cys He Ser Leu Tyr His Arg Ser Tyr Lys 
100 105 HO 

60. 

Ser Asp Ala He Met Met Asp Glu Gin Leu Asp Phe Leu Leu Leu Asn 
115 120 125 



65 



Leu Tyr His Leu Ser Lys His His Ala Glu Lys He Phe Pro Gly Val 
130 135 140 
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Thr Gin Tyr Glu Val Leu Gin Asn Val Cys Gly Asn lie Arg Asp Phe 
145 150 155 160 

5 

His Gly Leu He Leu Asn Gly Cys He Lys His Glu Met Val Glu Asn 
165 170 175 

10 Val Leu Pro Leu Phe Gin Leu Met Ala Glu Arg Val Gly His Phe Leu 
180 185 190 

Trp Glu Asp Gin Thr Asp Glu Asp Ser Arg Leu Ser Glu Leu Asp Glu 
15 195 200 205 

Asp Glu His Asn Asp Arg Asp Ser Arg Leu Phe Gin Leu Thr His Leu 
210 215 220 

20 

Leu Leu Lys He Val Pro Thr Glu Leu Glu Val Met His He Cys Tyr 
225 230 235 240 

25 

Thr Asn Leu Lys Ala Ser Thr Ser Ala Glu Val Gly Arg Phe He Lys 
245 250- 255 

30 Lys Leu Leu Glu Thr Ser Pro Asp He Leu Arg Glu Tyr He He Gin 
260 265 270 

Leu Gin Glu His Met Leu Thr Val He Pro Pro Ser Thr Leu Gly Ala 
35 275 280 285 

Arg Asn He His Val Met Met Glu Phe Leu Leu Leu He Leu Ser Asp 
290 295 300 

40 

Met Pro Lys Asp Phe He His His Asp Lys Leu Phe Asp Leu Leu Ala 
305 310 315 320 

45 

His Val Gly Thr Leu Thr Arg Glu Val Ser Thr Leu Val Arg Asp Leu 
325 330 335 

50 Glu Glu Lys Leu Arg Asn Lys Glu Gly Asn Asn Gin Thr Asn Cys Ala 
340 ^ 345 350 

Thr Leu Asp Leu Leu Glu Asn He Glu Leu Leu Lys Lys Asp Leu Lys 
55 355 360 365 

His Val Tyr Leu Lys Ala Pro Asn Ser Ser Gin Cys Cys Phe Pro Met 
370 375 380 

60 

Ser Asp Gly Pro Leu Phe Met' His Leu Leu His Met His Leu Asn Asp 
385 390 395 400 

65 

Leu Leu Asp Ser Asn Ala Tyr Ser He Ser Leu He Lys Glu Glu He 
405 410 415 
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Glu Leu Val Ser Gin Glu Leu Glu Phe He Arg Ser Phe Phe Gly Asp 
420 425 430 

5 

Ala Ala Glu Gin Gly Leu Tyr Lys Asp He Trp Ala Arg Val Leu Asp 
435 440 445 

10 Val Ala Tyr Glu Ala Lys Asp Val He Asp Ser He He Val Arg Asp 
450 455 460 

Asn Gly Leu Leu His Leu He Phe Ser Leu Pro He Thr He Lys Lys 
15 465 470 475 480 

He Lys Leu He Lys Glu Glu He Ser Ala Leu Asp Glu Asn He Pro 
485 490 495 

20 

Lys Asp Arg Gly Leu He val Val Asn Ser Pro Lys Lys Pro Val Glu 
500 505 510 

25 

Arg Lys Ser Leu Thr Thr Asp Lys He He Val Gly Phe Glu Glu Glu 
515 520 525 

30 Thr Asn Leu He Leu Arg Lys Leu Thr Ser Gly Pro Ala Asp Leu Asp 
530 535 540 

Val He Ser lie Thr Gly Met Pro Gly Ser Gly Lys Thr Thr Leu Ala 
35 545 550 555 560 

Tyr Lys Val Tyr Asn Asp Lys Ser Val Ser Arg His Phe Asp Leu Arg 
565 570 575 

40 

Ala Trp Cys Thr Val Asp Gin Gly Tyr Asp Asp Lys Lys Leu Leu Asp 
580 585 590 

45 

Thr He Phe Ser Gin Val Ser Gly Ser Asp Ser Asn Leu Ser Glu Asn 
595 600 605 

50 He Asp Val Ala Asp Lys Leu Arg Lys Gin Leu Phe Gly Lys Arg Tyr 
610 615 620 

Leu He Val Leu Asp Asp Val Trp Asp Thr Thr Thr Leu Asp Glu Leu 
55 625 630 635 640 

Thr Arg Pro Phe Pro Glu Ala Lys Lys Gly Ser Arg He He Leu Thr 
645 650 655 

60 

Thr Arg Glu Lys Glu Val Ala Leu His Gly Lys Leu Asn Thr Asp Pro 
660 665 670 

65 

Leu Asp Leu Arg Leu Leu Arg Pro Asp Glu Ser Trp Glu Leu Leu Asp 
675 680 685 
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Lvs Arg Thr Phe Gly Asn Glu Ser Cys Pro Asp Glu Leu Leu Asp Val 
690 695 700 

5 

Gly Lys Glu He Ala Glu Asn Cys Lys Gly Leu Pro Leu Val Ala Asp 
705 710 715 720 

10 Leu He Ala Gly Val He Ala Gly Arg Glu Lys Lys Arg Ser Val Trp 

725 730 735 

Leu Glu Val Gin Ser Ser Leu Ser Ser Phe He Leu Asn Ser Glu Val 
15 740 745 750 

Glu Val Met Lys Val He Glu Leu Ser Tyr Asp His Leu Pro His His 
755 760 765 

20 

Leu Lys Pro Cys Leu Leu His Phe Ala Ser Trp Pro Lys Asp Thr Pro 
770 775 780 

25 

Leu Thr He Tyr Leu Phe Thr Val Tyr Leu Gly Ala Glu Gly Phe Val 
785 " 790 795 800 

30 Glu Lys Thr Glu Met Lys Gly He Glu Glu Val Val Lys He Tyr Met 

805 810 815 

Asp Asp Leu He Ser Ser Ser Leu Val He Cys Phe Asn Glu He Gly 
35 ^ 820 825 830 

Asp He Leu Asn Phe Gin He His Asp Leu Val His Asp Phe Cys Leu 
835 840 845 

40 

He Lys Ala Arg Lys Glu Asn Leu Phe Asp Arg He Arg Ser Ser Ala 
850 * 855 860 

45 

Pro Ser Asp Leu Leu Pro Arg Gin He Thr He Asp Tyr Asp Glu Glu 
865 " 870 875 880 

50 Glu Glu His Phe Gly Leu Asn Phe Val Met Phe Asp Ser Asn Lys Lys 

885 890 895 

Arg His Ser Gly Lys His Leu Tyr Ser Leu Arg He Asn Gly Asp Gin 
55 900 905 910 

Leu Asp Asp Ser Val Ser Asp Ala Phe His Leu Arg His Leu Arg Leu 
915 920 925 

60 

He Arg Val Leu Asp Leu Glu Pro Ser Leu He Met val Asn Asp Ser 
930 935 940 

65 

Leu Leu Asn Glu He Cys Met Leu Asn His Leu Arg Tyr Leu Arg He 
945 950 955 960 
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Arg Thr Gin Val Lys Tyr Leu Pro Phe Ser Phe Ser Asn Leu Trp Asn 
965 970 975 

5 

Leu Glu Ser Leu Phe Val Ser Asn Lys Gly Ser lie Leu Val Leu Leu 
980 985 990 

10 Pro Arg He Leu Asp Leu Val Lys Leu Arg Val Leu Ser Val Gly Ala 
995 1000 1005 

Cys Ser Phe Phe Asp Met Asp Ala Asp Glu Ser He Leu He Ala 
15 1010 1015 1020 



20 



25 



40 



45 



Lys Asp Thr Lys Leu Glu Asn Leu Arg lie Leu Gly Glu Leu Leu 
1025 1030 1035 

He Ser Tyr Ser Lys Asp Thr Met Asn He Phe Lys Arg Phe Pro 
1040 1045 1050 

Asn Leu Gin Val Leu Gin Phe Glu Leu Lys Glu Ser Trp Asp Tyr 
1055 1060 1065 



30 Ser Thr Glu Gin His Trp Phe Pro Lys Leu Asp Cys Leu Thr Glu 
1070 1075 1080 

Leu Glu Thr Leu Cys Val Gly Phe Lys Ser Ser Asn Thr Asn His 
35 1085 1090 1095 



Cys Gly Ser Ser Val Val Thr Asn Arg Pro Trp Asp Phe His Phe 
1100 H05 IHO 

Pro Ser Asn Leu Lys Glu Leu Leu Leu Tyr Asp Phe Pro Leu Thr 
1115 1120 H25 

Ser Asp Ser Leu Ser Thr He Ala Arg Leu Pro Asn Leu Glu Asn 
1130 H35 H40 



50 Leu Ser Leu Tyr Asp Thr He He Gin Gly Glu Glu Trp Asn Met 
1145 * 1150 1155 

Gly Glu Glu Asp Thr Phe Glu Asn Leu Lys Phe Leu ~Asn Leu Arg 
55 1160 H65 H70 



60 



65 



Leu Leu Thr Leu Ser Lys Trp Glu Val Gly Glu Glu Ser Phe Pro 
1175 1180 1185 

Asn Leu Glu Lys Leu Lys Leu Gin Glu Cys Gly Lys Leu Glu Glu 
1190 H95 1200 

He Pro Pro Ser Phe Gly Asp He Tyr Ser Leu Lys Phe He Lys 
1205 1210 1215 
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He Val Lys Ser Pro Gin Leu Glu Asp Ser Ala Leu Lys He Lys 
1220 1225 1230 

5 

Lys Tyr Ala Glu Asp Met Arg Gly Gly Asn Asp Leu Gin He Leu 
1235 1240 1245 

10 Gly Gin Lys Asn He Pro Leu Phe Lys 
1250 1255 
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< 2 2 1 > mapp i ng_ma r ke r 

<222> (1) . . (20) 
50 <223> 



<400> 58 
55 tcttcttctg ctagtcgtcg 



20 



<210> 59 

60 <211> 23 

<212> DNA 

<213> Solanum bulbocastanum 

65 



<220> 



WO 2005/014631 



PCT/EP2004/008683 



66 



< 2 2 1 > mapping_marJcer 
<222> (1)..(23) 
<223> 



10 <400> 59 

actattctca cgtaagggga cac 23 



15 



<210> 60 

<211> 23 

<212> DNA 

20 <213> Solanum bulbocastanum 



<220> 

25 

<2 2 1 > mapping_marker 
<222> (1)..(23) 
30 <223> 



<400> 60 

35 gtgtacatgt atgaaactct age 23 

<210> 61 

40 <211> 22 

<212> DNA 

<213> Solanum bulbocastanum 

45 

<220> 

50 <2 2 1 > mapping_marker 

<222> (1) . . (22) 
<223> 

55 



60 



65 



<400> 61 

gttcctttca atcagaaagt ag 22 

<210> 62 

<211> 21 

<212> DNA 

<213> Solanum bulbocastanum 



WO 2005/014631 PCT/EP2004/008683 

67 



5 



<220> 

< 2 2 1 > mapp ing_marker 

<222> (1) . . (21) 
10 <223> 



<400> 62 
15 ctttggatga gtcaaaaggc t 



<210> 63 

20 <211> 20 

<212> DNA 

<213> Solanum bulbocastanum 

25 

<220> 

30 <221> mappingjnarker 

<222> (1)..(20) 
<223> 



35 



40 



45 



50 



55 



60 



65 



<400> 63 

caagttacgg caaccaagag 

<210> 64 

<211> 22 

<212> DNA . 

<213> Solanum bulbocastanum 
<220> 

< 2 2 1 > mapping_marker 
<222> (1)..(22) 
<223> 



<400> 64 

ctttgacaca gtgttagaat gc 



<210> 65 
<211> 20 



WO 2005/014631 PCT/EP2004/008683 

68 

<212> DNA 

<213> Solanum bulbocastanum 

5 

<220> 

10 <221> mapping_marker 
<222> (1)..(20) 
<223> 



15 



20 



25 



30 



35 



40 



45 



<400> 65 

cgtgatctag gagttacgac 

<210> 66 

<211> 25 

<212> DNA 

<213> Solanum bulbocastanum 
<220> 

<22 1 > mapping_marker 

<222> (1)..(25) 
<223> 



<400> 66 

cttattttaa atacaagaca tctgg 



<210> 67 

<211> 20 

50 <212> DNA 

<213> Solanum bulbocastanum 

55 

<220> 

< 2 2 1 > mapp ing_marke r 

60 <222> (1) • . (20) 
<223> 



65 



<400> 67 

cagaggaaag tcaaccaacg 



WO 2005/014631 PCT/EP2004/008683 

69 

<210> 68 
<211> 20 

5 

<212> DNA 

<213> Solanum bulbocastanum 



10 



15 



20 



25 



45 



<220> 

< 2 2 1 > mapp ing_marker 

<222> (1)..(20) 
<223> 



<400> 68 

cagaggaaag tcaaccaacg 



<210> 69 

<211> 24 

30 <212> DNA 

<213> Solanum bulbocastanum 

35 

<220> 

<22l> mapping_marker 

40 <222> (1)..(24) 
<223> 



<400> 69 

tcggctatga ctgggcacaa caga 



50 <210> 70 

<211> 24 

<212> DNA 

<213> Solanum bulbocastanum 



55 



60 <220> 

< 2 2 1 > mapping_marker 
<222> (1)..(24) 

65 

<223> 



WO 2005/014631 PCT/EP2004/008683 

70 

<400> 70 

aagaaggcga tagaaggcga tgcg 

5 

<210> 71 
<211> 18 
10 <212> DNA 

<213> Solanum bulbocastanum 

15 

<220> 

< 2 2 1 > mapp ing_ma rke r 
20 <222> (1)..(18) 
<223> 



25 



35 



45 



55 



65 



<400> 71 

tgtaaaacga cggccagt 



30 <210> 72 

<211> 19 

<212> DNA 

<213> Solanum bulbocastanum 



40 <220> 

<221> mapping_marker 

<222> (1)..(19) 
<223> 



50 <400> 72 

ggaaacagct atgaccatg 



<210> 73 

<211> 18 

<212> DNA 

60 <213> solanum bulbocastanum 



<220> 

<22l> primer 
<222> (1)..(18) 



WO 2005/014631 



<223> 



PCT/EP2004/008683 



71 



<400> 73 

ttcagcacaa ataccaat 

10 <210> 74 
<211> 18 
<212> DNA 



15 



18 



<213> Solanum bulbocastanum 



20 <220> 

<221> primer 
<222> (1)..(18) 
<223> 



25 



30 <400> 74 

gatgttcccc ttctttta 



18 



35 



<210> 75 

<211> 20 

<212> DNA 

40 <213> Solanum bulbocastanum 



45 



<220> 

<221> primer 

<222> (1)..(20) 
50 <223> 



<400> 75 
55 ttgtggttat cgatgagaat 



20 



<210> 76 

60 <211> 20 

<212> DNA 

<213> Solanum bulbocastanum 

65 



<220> 



WO 2005/014631 PCT/EP2004/008683 

72 

<221> primer 
<222> (1) . . (20) 

5 

<223> 



10 <400> 76 

acctggcgtt ccttattttt 



<210> 77 

15 

<211> 15 



<212> DNA 
20 <213> Solanum bulbocastanum 



<220> 

25 

<221> 
<222> 
30 <223> 



misc__feature 
(1) . . (1) 
N= A+T+G+C 



<220> 

35 

<221> primer 
<222> (1)..(15) 
40 <223> 



<220> 

45 

<221> 
<222> 
50 <223> 



misc_feature 
(7) . . (7) 
W=A+T 



<220> 

55 

<221> 
<222> 
60 <223> 



misc^feature 
(6) . . (6) 
S=G+C 



<220> 

65 

<221> misc_feature 

<222> (10).. (10) 



WO 2005/014631 PCT/EP2004/008683 

73 

<223> N-A+T+G+C 

5 

<220> 

<221> misc_£eature 
10 <222> (12).. (12) 
<223> W=A+T 



15 



25 



35 



45 



<400> 77 
ngtcaswgan awgaa 



20 <210> 78 

<211> 21 

<212> DNA 

<213> Solanum bulbocastanum 



30 . <220> 

<221> primer 
<222> (1) . . (21) 
<223> 



40 <400> 78 

gatggagcgg aaaagccggt g 



<210> 79 

<211> 21 

<212> DNA 

50 <213> Solanum bulbocastanum 



55 



<220> 

<221> primer 
<222> (1) . . (21) 
60 <223> 



<400> 79 
65 ggtgttttgt agcatctcca g 



<210> 80 



WO 2005/014631 PCT/EP2004/008683 

74 



5 



15 



25 



35 



<211> 20 
<212> DNA 

<213> Solanum bulbocastanum 



10 <220> 

<221> primer 
<222> (1)..(20) 
<223> 



20 <400> 80 

ccatgattac gccaagctgg 



<210> 81 

<211> 20 

<212> DNA 

30 <213> Solanum bulbocastanum 



<220> 

<221> primer 
<222> <1)..(20) 
40 <223> 



<400> 81 
45 ggttttccca gtcacgacgt 



<210> 82 

50 <211> 20 

<212> DNA 

<213> Solanum bulbocastanum 

55 

<220> 

60 <221> primer 

<222> (1)..(20) 
<223> 



65 



<400> 



82 



WO 2005/014631 PCT/EP2004/008683 

75 

agaaagctca ccagtggacc 20 
<210> 83 

5 

<211> 20 
<212> DNA 
10 <213> Solanum bulbocastanum 



15 



<220> 

<221> primer 

<222> (1) . . (20) 
20 <223> 

<400> 83 

25 atttatggct gcagaggacc 20 

<210> 84 

30 <211> 21 

<212> DNA 

<213> Solanum bulbocastanum 

35 

<400> 84 

aagtccaatt gctcatccat c 21 

<210> 85 

<211> 19 

<212> DNA 

<213> Solanum bulbocastanum 



40 



45 



50 



55 



60 



65 



<220> 

<221> primer 
<222> (1) . . (19) 
<223> 



<400> 85 

tgcaccatgc acgaaggtc 19 
<210> 86 



<211> 22 



WO 2005/014631 PCT/EP2004/008683 

76 

<212> DNA 

<213> Solanum bulbocastanum 



<220> 

10 <221> primer 

<222> (1)..(22) 
<223> 



15 



20 



25 



30 



35 



40 



45 



55 



65 



<400> 86 

caatwttggt tcccgaaatt gg 22 

<210> 87 

<211> 25 

<212> DNA 

<213> Solanum bulbocastanum 
<220> 

<221> primer 

<222> (1) . . (25) 
<223> 



<400> 87 

atggaaaaac gaaaagataa tgaag 25 



<210> 88 

<211> 25 

50 <212> DNA 

<213> Solanum bulbocastanum 



<220> 

<221> primer 



60 <222> (1)..(25) 
<223> 



<400> 88 

ctacttaaat aacgggatat ccttc 25 



WO 2005/014631 PCT7EP2004/008683 

77 

<210> 89 
<211> 20 

5 

<212> DNA 

<213> Solanum bulbocastanum 



10 



15 



20 



25 



45 



<220> 

<221> primer 
<222> (1) . . (20) 
<223> 



<400> 89 

cccatgactc cttgagtttg 



<210> 90 

<211> 21 

30 <212> DNA 

<213> Solanum bulbocastanum 

35 

<220> 

<221> primer 

40 <222> (1)..(21) 
<223> 



<400> 90 

ggtggggttg ggaagacaac g 



50 <210> 91 

<211> 19 

<212> DNA 

<213> Solanum bulbocastanum 



55 



60 <220> 

<221> primer 
<222> (1) . . (19) 

65 

<223> 



WO 2005/014631 



78 



PCT/EP2004/008683 



<400> 91 

gtagactgcg taccaattc 

5 

<210> 92 

<211> 16 

10 <212> DNA 

<213> Solanum bulbocastanum 

15 

<220> 

<221> primer 

20 <222> (1)..(16) 
<223> 



25 



35 



45 



<400> 92 
gatgagtcct gagtaa 



30 <210> 93 

<211> 2913 

<212> DNA 

<213> Solanum bulbocastanum 



40 <220> 

<221> CDS 

<222> <1)..(2913) 

<223> Rpi-blb or RB (Song, PNAS, 2003, 9128-9133) 



50 <400> 93 

atg get gaa get ttc att caa gtt ctg eta gac aat etc act tct ttc 

Met Ala Glu Ala Phe He Gin Val Leu Leu Asp Asn Leu Thr Ser Phe 
15 10 15 

55 etc aaa ggg gaa ctt gta ttg ctt ttc ggt ttt caa gat gag ttc caa 
Leu Lys Gly Glu Leu Val Leu Leu Phe Gly Phe Gin Asp Glu Phe Gin 
20 25 30 

agg ctt tea age atg ttt tct aca att caa gee gtc ctt gaa gat get 
60 Arg Leu Ser Ser Met Phe Ser Thr He Gin Ala Val Leu Glu Asp Ala 
35 40 45 

cag gag aag caa etc aac aac aag cct eta gaa aat tgg ttg caa aaa 
Gin Glu Lys Gin Leu Asn Asn Lys Pro Leu Glu Asn Trp Leu Gin Lys 
65 50 * 55 60 

etc aat get get aca tat gaa gtc gat gac ate ttg gat gaa tat aaa 
Leu Asn Ala Ala Thr Tyr Glu Val Asp Asp He Leu Asp Glu Tyr Lys 



WO 2005/014631 



65 



PCT/EP2004/008683 



79 



10 



70 



75 



80 



acc aag gcc aca aga ttc tec cag tct gaa tat ggc cgt tat cat cca 
Thr Lys Ala Thr Axg Phe Ser Gin Ser Glu Tyr Gly Arg Tyr His Pro 
85 90 95 

aag gtt ate cct ttc cgt cac aag gtc ggg aaa agg atg gac caa gtg 
Lys Val He Pro Phe Arg His Lys Val Gly Lys Arg Met Asp Gin Val 
100 105 HO 

atg aaa aaa eta aag gca att get gag gaa aga aag aat ttt cat ttg 
Met Lys Lys Leu Lys Ala He Ala Glu Glu Arg Lys Asn Phe His Leu 
115 120 125 



288 



336 



384 



15 cac gaa aaa att gta gag aga caa get gtt aga egg gaa aca ggt tct 
His Glu Lys He Val Glu Arg Gin Ala Val Arg Arg Glu Thr Gly Ser 
130 135 140 

gta tta acc gaa ccg cag gtt tat gga aga gac aaa gag aaa gat gag 
20 Val Leu Thr Glu Pro Gin Val Tyr Gly Arg Asp Lys Glu Lys Asp Glu 
145 150 155 160 

ata gtg aaa ate eta ata aac aat gtt agt gat gcc caa cac ctt tea 
He Val Lys He Leu He Asn Asn Val Ser Asp Ala Gin His Leu Ser 
165 170 175 



25 



30 



35 



40 



45 



50 



55 



60 



65 



gtc etc cca ata ctt ggt atg ggg gga tta gga aaa acg act ctt gcc 
Val Leu Pro lie Leu Gly Met Gly Gly Leu Gly Lys Thr Thr Leu Ala 
180 185 190 

caa atg gtc ttc aat gac cag aga gtt act gag cat ttc cat tec aaa 
Gin Met Val Phe Asn Asp Gin Arg Val Thr Glu His Phe His Ser Lys 
195 200 205 

ata tgg att tgt gtc teg gaa gat ttt gat gag aag agg tta ata aag 
He Trp He Cys Val Ser Glu Asp Phe Asp Glu Lys Arg Leu He Lys 
210 " 215 220 

gca att gta gaa tct att gaa gga agg cca eta ctt ggt gag atg gac 
Ala He Val Glu Ser He Glu Gly Arg Pro Leu Leu Gly Glu Met Asp 
225 230 235 240 

ttg get cca ctt caa aag aag ctt cag gag ttg ctg aat gga aaa aga 
Leu Ala Pro Leu Gin Lys Lys Leu Gin Glu Leu Leu Asn Gly Lys Arg 
245 250 255 

tac ttg ctt gtc tta gat gat gtt tgg aat gaa gat caa cag aag tgg 
Tyr Leu Leu Val Leu Asp Asp Val Trp Asn Glu Asp Gin Gin Lys Trp 
260 265 270 

get aat tta aga gca gtc ttg aag gtt gga gca agt ggt get tct gtt 
Ala Asn Leu Arg Ala Val Leu Lys Val Gly Ala Ser Gly Ala Ser Val 
275 280 285 

eta acc act act cgt ctt gaa aag gtt gga tea att atg gga aca ttg 
Leu Thr Thr Thr Arg Leu Glu Lys Val Gly Ser He Met Gly Thr Leu 
290 295 300 

caa cca tat gaa ctg tea aat ctg tct caa gaa gat tgt tgg ttg ttg 
Gin Pro Tyr Glu Leu Ser Asn Leu Ser Gin Glu Asp Cys Trp Leu Leu 
305 * 310 315 320 

ttc atg caa cgt gca ttt gga cac caa gaa gaa ata aat cca aac ctt 
Phe Met Gin Arg Ala Phe Gly His Gin Glu Glu He Asn Pro Asn Leu 
325 330 335 

gtg gca ate gga aag gag att gtg aaa aaa agt ggt ggt gtg cct eta 
Val Ala He Gly Lys Glu He Val Lys Lys Ser Gly Gly Val Pro Leu 



432 



480 



528 



576 



624 



672 



720 



768 



816 



864 



912 



960 



1008 



1056 



WO 2005/014631 PCT/EP2004/008683 

80 

340 345 350 

gca gcc aaa act ctt gga ggt att ttg tgc ttc aag aga gaa gaa aga 1104 
Ala Ala Lys Thr Leu Gly Gly He Leu Cys Phe Lys Arg Glu Glu Arg 
5 355 360 365 

gca tgg gaa cat gtg aga gac agt ccg att tgg aat ttg cct caa gat 1152 

Ala Trp Glu His Val Arg Asp Ser Pro He Trp Asn Leu Pro Gin Asp 
370 375 380 

10 

gaa agt tct att ctg cct gcc ctg agg ctt agt tac cat caa ctt cca 
Glu Ser Ser He Leu Pro Ala Leu Arg Leu Ser Tyr His Gin Leu Pro 
385 390 395 400 



1200 



15 ctt gat ttg aaa caa tgc ttt gcg tat tgt gcg gtg ttc cca aag gat 1248 
Leu Asp Leu Lys Gin Cys Phe Ala Tyr Cys Ala Val Phe Pro Lys Asp 
405 410 415 

gcc aaa atg gaa aaa gaa aag eta ate tct etc tgg atg gcg cat ggt 1296 
20 Ala Lys Met Glu Lys Glu Lys Leu He Ser Leu Trp Met Ala His Gly 
420 425 430 

ttt ctt tta tea aaa gga aac atg gag eta gag gat gtg ggc gat gaa 1344 
Phe Leu Leu Ser Lys Gly Asn Met Glu Leu Glu Asp Val Gly Asp Glu 
25 435 ~ 440 445 

gta tgg aaa gaa tta tac ttg agg tct ttt ttc caa gag att gaa gtt 1392 
Val Trp Lys Glu Leu Tyr Leu Arg Ser Phe Phe Gin Glu He Glu Val 
450 455 460 



30 



aaa gat ggt aaa act tat ttc aag atg cat gat etc ate cat gat ttg 1440 
Lys Asp Gly Lys Thr Tyr Phe Lys Met His Asp Leu lie His Asp Leu 
465 470 475 480 



35 gca aca tct ctg ttt tea gca aac aca tea age age aat ate cgt gaa 
Ala Thr Ser Leu Phe Ser Ala Asn Thr Ser Ser Ser Asn He Arg Glu 
485 490 495 



1488 



ata aat aaa cac agt tac aca cat atg atg tec att ggt ttc gcc gaa 1536 
40 He Asn Lys His Ser Tyr Thr His Met Met Ser He Gly Phe Ala Glu 
500 505 510 

gtg gtg ttt ttt tac act ctt ccc ccc ttg gaa aag ttt ate teg tta 1584 
Val val Phe Phe Tyr Thr Leu Pro Pro Leu Glu Lys Phe He Ser Leu 
45 515 * 520 525 



50 



aga gtg ctt aat eta ggt gat teg aca ttt aat aag tta cca tct tec 
Arg Val Leu Asn Leu Gly Asp Ser Thr Phe Asn Lys Leu Pro Ser Ser 
530 535 540 



1632 



att gga gat eta gta cat tta aga tac ttg aac ctg tat ggc agt ggc ' 1680 
He Gly Asp Leu Val His Leu Arg Tyr Leu Asn Leu Tyr Gly Ser Gly 
545 " 550 555 560 



55 atg cgt agt ctt cca aag cag tta tgc aag ctt caa aat ctg caa act 
Met Arg Ser Leu Pro Lys Gin Leu Cys Lys Leu Gin Asn Leu Gin Thr 
565 570 575 



1728 



ctt gat eta caa tat tgc ace aag ctt tgt tgt ttg cca aaa gaa aca 1776 
60 Leu Asp Leu Gin Tyr Cys Thr Lys Leu Cys Cys Leu Pro Lys Glu Thr 
580 585 590 

agt aaa ctt ggt agt etc cga aat ctt tta ctt gat ggt age cag tea 1824 
Ser Lys Leu Gly Ser Leu Arg Asn Leu Leu Leu Asp Gly Ser Gin Ser 
65 595 600 605 

ttg act tgt atg cca cca agg ata gga tea ttg aca tgc ctt aag act 1872 
Leu Thr Cys Met Pro Pro Arg He Gly Ser Leu Thr Cys Leu Lys Thr 



WO 2005/014631 PCTYEP2004/008683 

81 

610 615 620 

eta ggt caa ttt- gtt gtt gga agg aag aaa ggt tat caa ctt ggt gaa 1920 
Leu Gly Gin Phe Val Val Gly Arg Lys Lys Gly Tyr Gin Leu Gly Glu 
5 625 630 635 640 

eta gga aac eta aat etc tat ggc tea att aaa ate teg cat ctt gag 1968 
Leu Gly Asn Leu Asn Leu Tyr Gly Ser lie Lys He Ser His Leu Glu 



10 



645 650 655 

aga gtg aag aat gat aag gac gca aaa gaa gee aat tta tct gca aaa 

Arg Val Lys Asn Asp Lys Asp Ala Lys Glu Ala Asn Leu Ser Ala Lys 

660 665 670 

15 ggg aat ctg cat tct tta age atg agt tgg aat aac ttt gga cca cat 

Gly Asn Leu His Ser Leu Ser Met Ser Trp Asn Asn Phe Gly Pro His 

675 680 685 



30 



50 



2016 



2064 



ata tat gaa tea gaa gaa gtt aaa gtg ctt gaa gec etc aaa cca cac 2112 
20 He Tyr Glu Ser Glu Glu Val Lys Val Leu Glu Ala Leu Lys Pro His 
690 695 700 

tec aat ctg act tct tta aaa ate tat ggc ttc aga gga ate cat etc 2160 
Ser Asn Leu Thr Ser Leu Lys He Tyr Gly Phe Arg Gly He His Leu 
25 705 710 715 720 

cca gag tgg atg aat cac tea gta ttg aaa aat att gtc tct att eta 2208 
Pro Glu Trp Met Asn His Ser Val Leu Lys Asn He Val Ser He Leu 
725 730 735 



att age aac ttc aga aac tgc tea tgc tta cca ccc ttt ggt gat ctg 
He Ser Asn Phe Arg Asn Cys Ser Cys Leu. Pro Pro Phe Gly Asp Leu 
740 745 " 750 



2256 



35 cct tgt eta gaa agt eta gag tta cac tgg ggg tct gcg gat gtg gag 2304 
Pro Cys Leu Glu Ser Leu Glu Leu His Trp Gly Ser Ala Asp Val Glu 
755 760 765 

tat gtt gaa gaa gtg gat att gat gtt cat tct gga ttc ccc aca aga 2352 
40 Tyr Val Glu Glu Val Asp He Asp Val His Ser Gly Phe Pro Thr Arg 
770 ' 775 780 



ata agg ttt cca tec ttg agg aaa ctt gat ata tgg gac ttt ggt agt 
He Arg Phe Pro Ser Leu Arg Lys Leu Asp He Trp Asp Phe Gly Ser 
45 785 790 795 800 



2400 



ctg aaa gga ttg ctg aaa aag gaa gga gaa gag caa ttc cct gtg ctt 2448 
Leu Lys Gly Leu Leu Lys Lys Glu Gly Glu Glu Gin Phe Pro Val Leu 
805 ** 810 815 

gaa gag atg ata att cac gag tgc cct ttt ctg ace ctt tct tct aat * 2496 
Glu Glu Met He He His Glu Cys Pro Phe Leu Thr Leu Ser Ser Asn 
820 " 825 830 



55 ctt agg get ctt act tec etc aga att tgc tat aat aaa gta get act 2544 
Leu Arg Ala Leu Thr Ser Leu Arg He Cys Tyr Asn Lys Val Ala Thr 
835 840 845 

tea ttc cca gaa gag atg ttc aaa aac ctt gca aat etc aaa tac ttg 2592 
60 Ser Phe Pro Glu Glu Met Phe Lys Asn Leu Ala Asn Leu Lys Tyr Leu 
850 855 860 

aca ate tct egg tgc aat aat etc aaa gag ctg cct ace age ttg get 2640 
Thr He Ser Arg Cys Asn Asn Leu Lys' Glu Leu Pro Thr Ser Leu Ala 
65 865 870 875 880 



agt ctg aat get ttg aaa agt eta aaa att caa ttg tgt tgc gca eta 
Ser Leu Asn Ala Leu Lys Ser Leu Lys He Gin Leu Cys Cys Ala Leu 



2688 



WO 2005/014631 PCT7EP2004/008683 

82 

885 890 895 



gag agt etc cct gag gaa ggg ctg gaa ggt tta tct tea etc aca gag 
Glu Ser Leu Pro Glu Glu Gly Leu Glu Gly Leu Ser Ser Leu Thr Glu 
5 " 900 905 910 



10 



15 ctg ate aag egg tgt gag aag gga ata gga gaa gac tgg cac aaa att 
Leu lie Lys Arg Cys Glu Lys Gly He Gly Glu Asp Trp His Lys He 
945 950 955 960 

tct cac att cct aat gtg aat ata tat att taa 
20 Ser His He Pro Asn Val Asn He Tyr He 

965 970 



25 



<210> 94 

<211> 970 

<212> PRT 

30 <213> Solanum bulbocastanum 



35 



<400> 94 

Met Ala Glu Ala Phe He Gin Val Leu Leu Asp Asn Leu Thr Ser Phe 
15 10 15 



40 Leu Lys Gly Glu Leu Val Leu Leu Phe Gly Phe Gin Asp Glu Phe Gin 
20 25 30 

Arg Leu Ser Ser Met Phe Ser Thr He Gin Ala Val Leu Glu Asp Ala 
45 ~ 35 40 45 



50 



55 



Gin Glu Lys Gin Leu Asn Asn Lys Pro Leu Glu Asn Trp Leu Gin Lys 
50 - 55 60 

Leu Asn Ala Ala Thr Tyr Glu Val Asp Asp He Leu Asp Glu Tyr Lys 
65 70 75 80 

Thr Lys Ala Thr Arg Phe Ser Gin Ser Glu Tyr Gly Arg Tyr His Pro 
85 90 95 



60 Lys Val He Pro Phe Arg His Lys Val Gly Lys Arg Met Asp Gin Val 
100 105 HO 

Met Lys Lys Leu Lys Ala He Ala Glu Glu Arg Lys Asn Phe His Leu 
65 115 120 125 



2736 



tta ttt gtt gaa cac tgt aac atg eta aaa tgt tta cca gag gga ttg 2784 
Leu Phe Val Glu His Cys Asn Met Leu Lys Cys Leu Pro Glu Gly Leu 
915 920 925 

cag cac eta aca ace etc aca agt tta aaa att egg gga tgt cca caa 2832 
Gin His Leu Thr Thr Leu Thr Ser Leu Lys He Arg Gly Cys Pro Gin 
930 935 940 



2880 



2913 



His Glu Lys He Val Glu Arg Gin Ala Val Arg Arg Glu Thr Gly Ser 
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130 135 140 

Val Leu Thr Glu Pro Gin Val Tyr Gly Arg Asp Lys Glu Lys Asp Glu 
5 145 150 155 160 

lie Val Lys lie Leu lie Asn Asn Val Ser Asp Ala Gin His Leu Ser 
165 170 175 

10 

Val Leu Pro He Leu Gly Met Gly Gly Leu Gly Lys Thr Thr Leu Ala 
180 185 190 

15 

Gin Met Val Phe Asn Asp Gin Arg Val Thr Glu His Phe His Ser Lys 
195 200 205 

20 He Trp He Cys Val Ser Glu Asp Phe Asp Glu Lys Arg Leu He Lys 
210 * 215 220 

Ala He Val Glu Ser He Glu Gly Arg Pro Leu Leu Gly Glu Met Asp 
25 225 230 235 240 

Leu Ala Pro Leu Gin Lys Lys Leu Gin Glu Leu Leu Asn Gly Lys Arg 
245 250 255 

30 

Tyr Leu Leu Val Leu Asp Asp Val Trp Asn Glu Asp Gin Gin Lys Trp 
260 265 270 

35 

Ala Asn Leu Arg Ala Val Leu Lys Val Gly Ala Ser Gly Ala Ser Val 
275 280 285 

40 Leu Thr Thr Thr Arg Leu Glu Lys Val Gly ser He Met Gly Thr Leu 
290 295 300 

Gin Pro Tyr Glu Leu Ser Asn Leu Ser Gin Glu Asp Cys Trp Leu Leu 
45 305 310 315 320 

Phe Met Gin Arg Ala Phe Gly His Gin Glu Glu lie Asn Pro Asn Leu 
325 330 335 

50 

Val Ala He Gly Lys Glu He Val Lys Lys Ser Gly Gly Val Pro Leu 
340 345 350 

55 

Ala Ala Lys Thr Leu Gly Gly He Leu Cys Phe Lys Arg Glu Glu Arg 
355 360 365 

60 Ala Trp Glu His Val Arg Asp Ser Pro He Trp Asn Leu Pro Gin Asp 
370 375 380 

Glu Ser Ser He Leu Pro Ala Leu Arg Leu Ser Tyr His Gin Leu Pro 
65 385 390 395 400 



Leu Asp Leu Lys Gin Cys Phe Ala Tyr Cys Ala Val Phe Pro Lys Asp 
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405 410 415 

Ala Lys Met Glu Lys Glu Lys Leu He Ser Leu Trp Met Ala His Gly 
5 420 425 430 

Phe Leu Leu Ser Lys Gly Asn Met Glu Leu Glu Asp Val Gly Asp Glu 
435 440 445 

10 

Val Trp Lys Glu Leu Tyr Leu Arg Ser Phe Phe Gin Glu He Glu Val 
450 455 460 

15 

Lys Asp Gly Lys Thr Tyr Phe Lys Met His Asp Leu He His Asp Leu 
465 * 470 475 480 

20 Ala Thr Ser Leu Phe Ser Ala Asn Thr Ser Ser Ser Asn He Arg Glu 

485 490 495 

He Asn Lys His Ser Tyr Thr His Met Met Ser He Gly Phe Ala Glu 
25 500 505 510 



30 



35 



Val Val Phe Phe Tyr Thr Leu Pro Pro Leu Glu Lys Phe He Ser Leu 
515 520 525 

Arg Val Leu Asn Leu Gly Asp Ser Thr Phe Asn Lys Leu Pro Ser Ser 
530 535 540 

He Gly Asp Leu Val His Leu Arg Tyr Leu Asn Leu Tyr Gly Ser Gly 
545 550 555 560 



40 Met Arg Ser Leu Pro Lys Gin Leu Cys Lys Leu Gin Asn Leu Gin Thr 

565 570 575 

Leu Asp Leu Gin Tyr Cys Thr Lys Leu Cys Cys Leu Pro Lys Glu Thr 
45 580 585 590 



50 



55 



Ser Lys Leu Gly Ser Leu Arg Asn Leu Leu Leu Asp Gly Ser Gin Ser 
595 " 600 605 

Leu Thr Cys Met Pro Pro Arg He Gly Ser Leu Thr Cys Leu Lys Thr 
610 615 620 

Leu Gly Gin Phe Val Val Gly Arg Lys Lys Gly Tyr Gin Leu Gly Glu 
625 «0 635 640 



60 Leu Gly Asn Leu Asn Leu Tyr .Gly Ser He Lys He Ser His Leu Glu 

645 650 655 

Arg Val Lys Asn Asp Lys Asp Ala Lys Glu Ala Asn Leu Ser Ala Lys 
65 660 665 670 



Gly Asn Leu His Ser Leu Ser Met Ser Trp Asn Asn Phe Gly Pro His 
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675 680 685 

lie Tyr Glu Ser Glu Glu Val Lys Val Leu Glu Ala Leu Lys Pro His 
5 690 695 700 

Ser Asn Leu Thr Ser Leu Lys He Tyr Gly Phe Arg Gly He His Leu 
705 710 715 720 

10 

Pro Glu Trp Met Asn His Ser Val Leu Lys Asn He Val Ser He Leu 
725 73 0 735 

15 

He Ser Asn Phe Arg Asn Cys Ser Cys Leu Pro Pro Phe Gly Asp Leu 
740 745 750 

20 Pro Cys Leu Glu Ser Leu Glu Leu His Trp Gly Ser Ala Asp Val Glu 
755 760 " 765 

Tyr Val Glu Glu Val Asp He Asp Val His Ser Gly Phe Pro Thr Arg 
25 770 775 780 

He Arg Phe Pro Ser Leu Arg Lys Leu Asp He Trp Asp Phe Gly Ser 
785 790 795 800 

30 

Leu Lys Gly Leu Leu Lys Lys Glu Gly Glu Glu Gin Phe Pro Val Leu 
805 810 815 

35 

Glu Glu Met He He His Glu Cys Pro Phe Leu Thr Leu Ser Ser Asn 
820 825 830 

40 Leu Arg Ala Leu Thr Ser Leu Arg lie Cys Tyr Asn Lys Val Ala Thr 
835 840 845 

Ser Phe Pro Glu Glu Met Phe Lys Asn Leu Ala Asn Leu Lys Tyr Leu 
45 850 855 860 

Thr He Ser Arg Cys Asn Asn Leu Lys Glu Leu Pro Thr Ser Leu Ala 
865 870 875 880 

50 

Ser Leu Asn Ala Leu Lys Ser Leu Lys He Gin Leu Cys Cys Ala Leu 
885 890 895 

55 

Glu Ser Leu Pro Glu Glu Gly Leu Glu Gly Leu Ser Ser Leu Thr Glu 
900 905 910 

60 Leu Phe Val Glu His Cys Asn Met Leu Lys Cys Leu Pro Glu Gly Leu 
915 920 925 

Gin His Leu Thr Thr Leu Thr Ser Leu Lys He Arg Gly Cys Pro Gin 
65 930 935 940 



Leu He Lys Arg Cys Glu Lys Gly He Gly Glu Asp Trp His Lys He 
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945 



950 



955 



960 



Ser His He Pro Asn Val Asn He Tyr He 
5 965 970 



